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rocCT 33969—2016

NMpeaucnosue
Llenn, ocHOBHbIE MPUHLIMMEI U OCHOBHOM NOPAAOK NpoBeaeHua paboT No MexrocyaapcTBeHHOW CTaH-
AapTtusauum yctaHosneHbl B FOCT 1.0—2015 «MexxrocyaapcTBeHHas cuctema ctaHgapTuzaumum. OCHOBHbIe
nonoxeHua» n FOCT 1.2—2015 «MexrocygapcTBeHHaa cuctema ctaHgapTusauun. CtaHaapTbl MeXrocy-
AapcTeeHHble, NpaBuia U pekoMeHaaLnn No MeXrocyaapcTBeHHon cTaHaapTusaumu. MNpasuna paspaboTky,
NPUHATUA, OBHOBNEHUSI U OTMEHbI»
CBeaeHus o cTtaHpapTte

1 NOoArOTOBIEH Poccuiickol accouuaumeir npoussoauTenein Hacocos (PAIMH) Ha ocHoBe cobcTBEH-
HOro nepesoAa Ha PyCCKUIM A3bIK aHMNOA3bIYMHOW BEPCUM CTaHAapTa, YKa3aHHOro B MyHKTe 5

2 BHECEH MexrocyaapCTBeHHbBIM TEXHUYECKAM KOMUTETOM No cTaHgapTusauumn MTK 245 «Hacocbi»

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CcTaH4apTUsauuu, MeTpornorun u cepTudukaumm
(npoTokon ot 25 okTA6psa 2016 . Ne 92-1)

3a NPUHATUE NPOoronocoBanun:

Kpatkoe HaumeHoBaHWe CTpaHb Koa cTpaHsbl CoKpalLeHHOe HAaUMEHOBaHUE HALIMOHANBHOO opraHa

no MK (UCO 3166) 004—97 no MK (UCO 3166) 004—97 no craHgapTM3aumu

ApmeHuns AM MuHakoHoMMKku Pecnybnuka Apmenus

Benapych BY loccranpapt Pecnybrivku Benapycb

Kuprusns KG KbiproisctaHgapT

Poccus RU Poccranaapt

TagKuKkMcTaH TJ TamKkukcTangapT

YaGekucran uz YactaHgapT

4 Mpukasom PedepanbHOro areHTCTBa Mo TEXHAYECKOMY PErynMpoBaHUi0 U METPOSIOMU OT 2 UIOHS
2017 r. Ne 490-cT mexrocyaapcTBeHHbld ctangapT FTOCT 33969—2016 BBeaeH B AeiCTBUE B KayecTBe
HauMoHanbHOro ctaHgapTa Poccuinckon Pegepaumm ¢ 1 aHBapsa 2018 .

5 HacTtosawuii ctaHgapT sBnsieTcs MogMdUUMPOBaHHBLIM MO OTHOLUEHWIO K MeXAyHapoaHOMY cTaHaap-
Ty ISO/ASME 14414:2015 «OueHka aHeproadppeKTMBHOCTU HacOCHBbIX cucTeM» («Pump system energy
assessment», MOD) nyTem:

- MPUHATUA U3MeHeHun (Amendment 1) k MexxayHapoAHOMY CTaHAAPTY, BbiWeAWwnX nocne ero opuuu-
anbHoro nsgaHus;

- WUCKMIOYEHUS MO BCEMY TEKCTY METOAOB M NPYMePOB pacyeTa nokasartenen aHeproadeKTMBHOCTHU B
amMepriKaHCKoM cucTemMe eaANHUL, 3MepeHns;

- WUCKMIOYEHUS cCbifok Ha cTaHgapT APl 682 1 cBA3aHHOro ¢ HAM TeKcTa B NpunoxeHuu B, Bkntovas
Tabnuuy;

- 3aMeHbl AeHeXHoN eanHULbl — USD, npumMeHsieMoi B UCXOAHOM MeXayHapoAHOM cTaHgapTe npu
pacyeTax 3aTparT, Ha YCMOBHYO AEHEXHYI0 eAuHULY (Y. €.);

- pobaBneHusi cHocok k chopmynam (B.1) n (B.5) npunoxerus B un (G.1) npunoxeHus G, 0GbACHSAOWMNX
nosiBrieHne YNCroBbIX KO3 PULIMEHTOB;

- 3aMeHbl NyHkTa H.2.4 Ha npumeYaHmne B NpunoxeHun H;

- UcknoveHus pasgena «bubnuorpadusy;

- NPOYUX U3MEHEHWIA N AOMONHEHUA, BbiAeNEHHbLIX B TEKCTe HacTOsILLero craHgapTa KypcMBOM WUiu
BepTMKabHOW YepTol criesa.

MexayHapodHblA cTaHAapT paspaboTaH TEXHWYECKMM KOMWUTETOM no cTaHaapTtusauum ISO/TC 115
«Hacocbl» MexagyHapoaHoi opraHusauumn no ctaHgaptusacum (1ISO).

OdmumnanbHble ak3eMnnsapbl MeXayHapoaHoro ctaHgapTa, Ha OCHOBE KOTOPOro NoAroTOBMIEH HAcTos-
LA MeXXrocyAapCTBEHHbIV cTaHAapT UMetoTea B PeaeparnbHOM areHTCTBE Mo TEXHUYECKOMY perynmpoBaHuio
1 MeTpOosIoru.

HaumeHoBaHWe HacTosiwero ctaHgapTa USMEHeHO OTHOCUTENTbHO HauMEeHOBaHWA MeXZyHapoa4HOro
cTaHdapTa B CBA3M C 0COBEHHOCTAMM MOCTPOSHMUS MEXIOCYyAapCTBEHHON CUCTEMBI CTaHAapTU3aLNK.
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CefieHns1 0 COOTBETCTBUM CChISIOYHBIX MEXIOCyAapCTBEHHbIX CTaHAapTOB MeXAyHapoAHbIM cTanaap-
TaMm, UCMOMNb30BaHHbLIM B Ka4YeCTBE CCbIMTOYHbIX B MPUMEHSIEMOM MeXAyHapo4HOM cTaHAaapTe, NpuseaeHsbl
B AOMOSIHUTENBHOM NpuioxkeHnn A

6 BBEJ[EH BINEPBbIE

Ungbopmauyust 06 usmeHeHUAX K HacmosiuemMy crmaHOapmy rybnukyemcsl 8 exxe200HO0M UHOPMaYUOH-
HoM yka3amerie « HayuoHarbHble cmaHOapmebi», a MeKcm U3MeHeHUU U ofipagoK — 8 eXXeMecsi4HOM UHGop-
MayUuoHHOM yKkasamerne «HauyuoHanbHblie cmaHOapmbl». B cnydae nepecmMompa (3aMeHbi) Ui OMMeHsbI
Hacmosye2o cmaHOapma coomeemcemeyrouiee ysedomieHue bydem onybrUKOBAHO 8 eXeMeCAYHOM
UHGhopMayUoHHOM yKkazamene «HauyuonansHbie cmaHOapmbi». Coomeemcmayiowast uHghopMayus, yee-
OoMmrieHUe U meKcmel pa3Meujaromesi makke 8 UHghopMayuoHHoU cucmeme obujezo rosb3o8aHus — Ha oghu-
uuansHom calime @edepanbHo20 azeHmcmea o MexXHUYECKOMy peaynuposaHuio U Memporoauu 8 cemu
UHmepHem (www.gost.ru)

© CrtangapTtuHdopm, 2017

B Poccuiickon degepaLm HacTosALLMIA cTaHAapT He MOXeT 6bITb MOMHOCTbIC UMM YacTUYHO BOCNPOU3Be-
AeH, TpaxupoBaH 1 pacnpocTpaHeH B kayecTBe oduumansbHoro nsaaHus 6es paspeweHus degepanbHoro
areHTCTBa Mo TEXHU4YECKOMY perynmpoBaHUio U MeTPONorMu
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BBepeHue

Ha gonto HacocHoro o6opyaoBaHUs MPUXOAUTCA 3HaYMTENbHAsA YacTb 3aTparT aNeKTpo3Heprun, noTped-
nAemMoi NpeanpUsITUSMU BO MHOTUX OTpacnsax NpoMbiwieHHocTu. B nogaensiowemM 60nbLIMHCTBE HACOCHBIX
CUCTEeM, 3Heprunsl, 3aTpavyMBaeMas HacoCoM Ha nepekadvnBaHue paboyein cpeabl, 3HaYUTENBHO NpPEBbILIAET
akTuueckn Heobxoaumblin 4nst 3Toro yposeHb. N3bbiTouHasa sHeprus, nepefaHHas cucteme (Hanpumep, B
pesynbTate OPOCCENUPOBaHNA Hanopa perynupytoLllein apMaTypolt), NMPMBOAUT K MOBLILLEHHOMY Tenso- u
WwymoobpazoBaHuio, N3OLITOYHON BMGpaLnMM 1, Kak crie4cTBUe, K YBENIMYEHUIO PacXofoB Ha TexHu4eckoe
obcnyxunsaHue obopyaosaHus. Kpome Toro, M3bbITOUHbIN 3anac 3Hepriu, 3aknagbiBaemblii Npyu NpoekTnposa-
HUWN cUCTeMbl, BieveT 3a coboil 3aBbileHne Macco-rabapuTHBIX NapamMeTpoB Bxoasiuero B Hee o6opyaosa-
HWs1, B YaCTHOCTW, HACOCOB, 3IEMEHTOB Harpy3kv U perynvpyoLlen apMaTyphl, YTO B CBOKO odepefb, MPUsoaunT
K YBENUYEHWIo KanuTanbHbIX 3aTpaT Ha PEMOHT 1 06CnyxusaHue.

CTaHgapT onuceiBaeT METOA OLEHKM HACOCHBIX CUCTEM, MO3BOMAIOLLNA ONpeaernuTb BapnaHThbl Mo CHK-
XKEHUIO 3HepronoTpebneHns nNpyM ogHOBPEMEHHOM MOBLIWEHUW HagexHocTu. B ctaHaapTe npeactasneHsl
obuwme nogxodbl K NPoBEAEHUIO TaKON OLIEHKN, KakK C TOYKM 3peHWUst NpoLueaypbl NMpoBeAeHNUs!, Tak U C TOUKN
3peHns NpUMeHeHna ee pesynbTatoB. CTandapT ycTaHaBnMBaeT TpeboBaHua k hopMnpoBaHUio cocTasa n
KBanudukaLmm y4aCTHUKOB 3KCMEPTHBIX FPYM Mo oLeHKe 3HeproaddeKTUBHOCTU HACOCHBLIX CUCTEM.

MepcoHan NnpeanpusaTUiA, SKCIyaTUPYOLWMX HACOCHBIE CUCTEMbI, MOXET UCMONb30BaTb AaHHbIA CTaH-
AapT Ans onpedeneHns U cornacoBaHna Heobxoaumoro o6bemMa paboT Npu 3akoYeHUU JOrOBOPOB Ha OKasa-
HWe YCnyr no oLeHKe aHeproadekTUBHOCTU CBONX HACOCHBIX CUCTEM C NOAPAAYMKAMU UM KOHCYbTaHTamM.

WNcxoaHbin MexayHapoaHblii cTanaapT paspaboTaH TexHudeckum kommteTom TK 115 «Hacocki» Mexay-
HapoaHoW opraHusaummn no ctaHgaptusauun (MCO) ¢ yyeTom TpebosaHuin ctaHgapTos MCO 50001, 50002
1 50003.
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M E XTOGCVYAOAUPG CT BETUHH HUBbB W CTAHAAAPT

OHepreTuyeckas 3cpdeKTUBHOCTL
OLIEHKA 3HEPTO93®®EKTUBHOCTU HACOCHbBIX CUCTEM

Energy effectiveness. Pump system energy assessment

DaTta BBeaenna — 2018—01—01

1 O6nacTb NpMMeHeHus

HacTtoswwmin MexrocyaapcTBeHHbI CTaHAapT ycTaHaBnuBaeT TpeboBaHus, NnpeabsaBnsiemble K BbInos-
HeHWo 1 rnocneayoLlemMy nNpeacTaBneHnio pesynbTaToB OLUeHKN 3HeproaddeKTUBHOCTN HACOCHBIX CUCTEM
(hanee — «oLeHkay»). Takaa oLeHKa OXBaTbiBaeT BCe aHepreTnyeckne npeobpasosaHus, npoucxodsiime B
cUcTeMe HauvMHas OT NoABOAA K HEl 3MeKTPOSHeprun 1 3akaHvmBasi nonesHon paboToi, NPon3BOAVMOW
BKITHOYEHHBLIM B Hee 06opyaoBaHUeM.

Llenb BbINOMHEHUS OLEHKN 3HeproaddeKTUBHOCTM HACOCHOW CUCTEMbl — YCTaHOBUTb (pakTu4eckui
YpOBeHb ee 3HepronoTpebreHns 1 onpeaenTbs BOSMOXHOCTY NOBbILLEHNS ee 3 HEKTUBHOCTU.

HacTosawwin ctaHaapT ycTaHasnueaeT TpebosaHus:

- KOopraHvsauunv 1 NpoBeaeHnto OLEHKY;

- Knopsaky 06paboTkM AaHHbIX, MOMYYEHHbIX B X0A€ BLIMOTHEHUS OLEHKU;

- KCOCTaB/IeHWIO OTHETOB MO pe3yribTaTaM OLEHKN.

HacToswmin MexrocyaapcTBeHHbIA CTaHAapT NPUMEHUM K HACOCHBIM CUCTEMaM OTKPLITOrO U 3aMKHY-
TOro TWMNa, KOTOpble WCMNOML3YIOTCA Ha MNPOMBILIIIEHHBIX MPeAnpuaTUAX W obbekTax KOMMYHanbHON
NHPaCTPYKTYPBbI.

Hacrosiwmia ctanaapT opueHTMpoBaH B OCHOBHOM Ha HACOCHbBIE CUCTEMBI C AMIEKTPOMPUBOAOM, HO TakkKe
MOXeT 6bITb MPUMEHUM K HACOCHBIM CMCTEMaM C ApYrMMU TUMamu NpuBOAOB, BKIloYasi pasnuyHble BUAb
nepenau.

B HacTosileM cTaHaapTe:

- He coaepXuTcs MHpopMaLUa OTHOCUTENbHO NPOEKTUPOBAHUSI HACOCHBIX CUCTEM;

- He YTOUYHSII0TCS AeTanbHble TpeboBaHUs K YPOBHIO KBanudukaLum U onbiTa nuL, KOTopble Hamepesa-
H0TCA NCNOMbL30BaTh AaHHBIN CTaHAapT. B npunoxeHun B ykazaH KOMMEKC 3HaHWIM, KOTOPLIM AOMMKHLI 06na-
AaTb Takue nuua;

- He cofepxaTtcsl MONOXEHUA OTHOCUTENbHO ODydeHUs n cepTUdMKaLUM ML, HamepeBarLWKXca
MCNoNb30BaTb AaHHLIA CTaHaapT,

- He coflepXaTcs ykasaHusi No peanusaumm pekoMmeHaauui, NonyqeHHbIX Mo pesyrnbTaTaM oLUeHKW, HO
coaepatca TpeboBaHUs K COCTaBNEHUIO NNaHa AanbHeILIuX 4edCTBUIA;

- He pernameHTupyeTcs, Kakum o6pasoM HeobX0ANMO BbIMOSHATL U3MEPEHUs MapaMmeTpoB CUCTEMBI U
NPOBOAUTL NPOBEPKY YPOBHS 3KOHOMWUW 3HEPTMM NOCMNE BLINONHEHUS PeKOMeHAaUUIi, NOyYeHHbIX B Xoae
OLeHKu;

- He pernameHTUpyeTcs, Kakum o6paszom HeoBXoAUMO BLINOMHATL U3MEPEHUS U NPOBOAUTL NMOBEPKY
(kannBpoBKy) CPEACTB U3MEPEHUIA, UCNOSNb3YEMbIX B XOAE OLIeHKU;

- He pernameHTupyeTcs, kakum o6pasoM Heo6xoaMMOo NPoM3BOAUTL (PUHAHCOBLIN aHANMU3 UMK OLLEHKY
3aTpar Ha BbINOSIHEHNe pekoMeHAALNIA, NONYyYEHHbIX B XOA€e OLIEHKM;

U3panne opunynanoHoe
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- He pernameHTMpyoTcs 0cobble Mepbl, KOTOpble AOMKHbBI GbITh NPUHATLI ANA 06ecneveHuns 6esonacHoi
paboThl 060pYyACBaHNA BO BpeMs NpoBeAeHUs oLeHKW. MepcoHan npeanpusiTus, OTBeTCTBEHHbI 3a HopMarb-
HbI peXnm akcnnyaTtauun obopyaoBaHus, HeceT OTBETCTBEHHOCTb 3a obecnedeHne GesonacHo paboThl
060opyaoBaHuMs Ha aTane c6opa AaHHbIX B paMKax BbINOMHEHUS OLEHKM;

- He paccMaTpuBatoTCA acnekTbl 3alMThl NpaB UHTENNeKTyansHoN COBCTBEHHOCTH, ee KoHdUaeHUN-
ansbHocTu 1 6e3onacHoCTy.

2 HopmaTuBHbIe CCbINKK

B HacTosilem cTaHgapTe UCMoNb30BaHbl HOPMATUBHBIE CChISIKM Ha crieayoLimMe CTaH4apThbl:

FOCT ISO 17769-1—2014 Hacocbl XUaKOCTHblE N ycTaHOoBKU. OCHOBHbIE TEPMUHBI, onpeaeneHus,
KONMYeCTBEHHbIE BEMUYMHbI, ByKBEHHBIE 0603HauYeHUs N eaUHULBI U3mMepeHust. YacTb 1. XKngkocTHble Hacochl

FOCT ISO 17769-2—2015 Hacocbl XUAKOCTHble U ycTaHOBKN. OCHOBHbIE TEPMUHBI, onpeaeneHus,
KONMYeCTBEHHbIE BENNYNHbI, ByKBEHHbIE 0603HaYeHNs 1 eanHULBI U3MepeHust. YacTb 2. HacocHble cuctemel

FOCT IEC 60034-1—2014 MawwunHbl anekTpuyeckme Bpawatowmecs. Yacto 1. HoMuHanbHble 3Have-
HWsI NapaMeTpOoB U 3KCMIyaTaLOHHbIE XapaKTepUcT kA

MpwumeyaHune— [py Nonb3oBaHWM HACTOSILLMM CTAHAAPTOM LienecoobpasHo NpoBepuTb AEVCTBME CCbINOY-
HbIX CTaHOAPTOB B WMHJOPMaUMOHHOW cucTeMe oOLiero nornb3oBaHus — Ha odmumansHoMm canTte degepanbHOro
areHTCTBa No TEXHUYECKOMY PeryrnmpoBaHuio U MeTponorum B cetm MHTepHeT nnm no exerogHomy MHopmaumoHHOMY
ykasartenio «HaunoHanbHble cTaHAapThl», KOTOPbIV ONyBNMKoBaH No COCTOAHMM Ha 1 AHBaps TEKYLLEro roga, v no Bbinyc-
KaM exemMecsa4HOro MHOPMaLMOHHOro ykasaTtensi « HaunoHanbHble cTaHgapTbi» 3a TEKYLLMIA rog. ECnu cCbiNoYHbIN CTaH-
JapT 3aMeHeH (M3MeHeH), TO NP NONMb30BaHUWN HaACTOSILUM CTaHAApTOM credyeT PyKOBOACTBOBaTbCA 3aMEHAIWUM
(n3mMeHeHHbIM) cTaHAapToM. Ecnin cebinovHbIv cTaHgapT OTMeHeH 6e3 3ameHbl, TO NONOXEHUe, B KOTOPOM flaHa CCbinka Ha
Hero, NPYMEHSAETCA B YaCTW, HE 3aTparnBalioLLEeN 3Ty CCbISKY.

3 TepmMmuHbI 1 onpeaeneHns

B HacTosiwem ctaHgapTe npumeHnmbl TepMuHbl no FOCT ISO 17769-1 u TOCT ISO 17769-2, a Takke
criegyloLme TEPMUHBI C COOTBETCTBYIOLMMU ONpeaeneHUsMU:

3.1 aHepronoTpe6neHune cuctemsl (system energy demand): CymmapHoe nompebinsiemoe cucmemoli
Konuyecmeo aHepauu, obecriedusatowjee pabomy 0CHOBHO20 U 8CrIoMO2amesibH020 060pydo8aHuUsl.

3.2 koMnoHeHTbl (components): OTaensHoe 060pyaoBaHWe B COCTaBe CUCTEMBI.

Mpumep — Hacoc, dsuzamens, Npueod, KnanaH, Mens006MeHHUK.

3.3 ruppaBnuyeckan MmowHocTb (hydraulic power, water horsepower): MowHocTb, NnepegaBaemMast
HacoCoOM nepekaynBaeMomn Xnakon cpeae.

3.4 noTpebnsieman anekTpuyeckas MoLWHOCTb (electrical power input): 3nekTpuyeckast MOLLHOCTb,
HeobxoanMasa ansa nogaepxaHua paboTocnocobHOCTU HACOCHON CUCTEMBI.

3.5 ypenbHasn aHeprus (specific energy): SHeprus, pacxogyemas Ha nepekavvMsaHue onpeaeneHHoro
o6bema KnakocTu B cucteme.

3.6 n36bITOYHan MoLWHOCTL (parasitic power): MowHocTb, NogaBaeMas Ha Ban Hacoca, KoTopasi He
pacxoayeTcs Ha coBepLUeHWe UM Nofie3Hon paboTbl No NepekadYnBaHuio paboyen XXMakocTn B cucteMe.

4 OnpepeneHne NONHOMOYMIA U (PYHKLMIA 3KCNEPTHOM rpynnbl

4.1 OnpepgeneHue PyHKUUN 3KCNEPTHOMN rpynnbl

OKcnepTHas rpynna no oueHke (ganee — «3KcnepTHaA rpynna») cocTOUT U3 KBaNMMULIMPOBAHHBIX
paboTHUKOB U AOMKHa BKNOYaTb NpeacTaBuTenen, KoTopble HaaeneHb! MOMHOMOYNAMM U (pyHKLMSMU, HEO6-
XOAWUMBIMM [1Ms1 BBIMOMHEHWUA CNeaytowmx 3aaay:

a) pacnpegeneHue Pecypcos ¢ Liesnblo:

1) BblgeneHust (hUHAHCUPOBAHNA U PECYPCOB, HEOBXOAUMBIX AN NNAHUPOBAHMA U NPOBeaeHMs
OLLEeHKM;

2) nNpuHATUA onpeaensiioLLUX PELIEHWIA NO BbIAENEHNIO PEeCYPCOB;

3) oCyLLECTBNEHUS KOHTPOMA AeATENbHOCTU TPETLUX MULL, BKIIoUas NoanucaHue Aorosopos, cormna-
LLEHWIA 0 HepasrnaLeHnn U TEXHUYECKUX 3aaaHu.
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6) KoopauHauua, MaTepuanbHo-TexHU4Yeckoe obecnedyeHne n obmeH uHdopmalmeit ¢ Lenbto:
1) nony4eHus HeobxoaMMOro cogeicTBUS OT NepcoHasna NPeanpUsITUA U ApYrnx ML, 1 opraHu3aumnin
B XO/i€ BbIMONTHEHWS OLIEHKN;
2) yvactua 8 hopMMPOBAHUN SKCNIEPTHOM rPyNMbl U KOOPAUHALIMM AOCTYNa K Heo6Xoa4MMOMY nepco-
Hany, cucteMam 1 o6opyaoBaHuIo;
3) opraHusaunm n cocTaBneHus rpacduvka MeponpuATUA; ocyllecTBneHns oblero ynpasneHus
paboTamu no oLeHke.

4.2 CtpykTypa u kBanudukauus y4acTHUKOB 3KCNEPTHOM rpynnbi

B cocTtag akcnepTHOW rpynnbl AOIPKEH ObITb BKITHOYEH NepcoHarn ¢ pasfnyHon cneuvanusaumeint. B yact-
HOCTW, B rpynne AoSMKHbI 6bITb NpeAcTaBneHbl:

1) aKkcnepT No aHanU3y HacoOCHbIX CUCTEM, KBanudukaLumus KOToporo oTeevaeT TpeboBaHUAM, ykasaH-
HbIM B NpunoxexHun C;

2) npeacTtasuTenb 3KCNAyaTUpYIOLLE opraHu3aLmnm, KOTOpbIA HeceT 06Uyt OTBETCTBEHHOCTL 3a NPo-
Be[leHWNe OLIeHKU U BNaaeeT NnpaBaMn Ha Hee;

3) aKkcnepThl NO 3KCMyaTaumMn U TEXHOMNOTMYECKUM NpoLLeccamM CUCTEMEI;

4) akcnepTbl MO TEXHUYECKOMY 06CNY>XUBAHUIO HACOCHOW CUCTEMBI;

5) akcnepTbl, KOTOPbIE MOTYT NPEAOCTABUTL IKCTIEPTHOM rpynne fiaHHble O 3aTpaTax Ha 3MeKTPO3Hepruw
1 Ha obCnyXXMBaHWe CUCTEMBI.

JKcnepTHas rpynna moxeT (hoOpMUPOBATLCS U3 cOCcTaBa CreLManicToB aKCnayaTupylowein opraHusa-
LK, a Takke MOXeT 6bITb JOYKOMMEKTOBaHA CTOPOHHUMMW UCTIOTNTHUTESIMU € Y4EeTOM UX KBanudbukauuu.

3KennyaTupyowaa opraHMsaumnsi AOMKHA HasHauuTb PYKOBOAUTENS IKCMEPTHOW rpynnbl, KOTOPLIN
MoXeT BbITb KaK NpeacTaBUTeNEM SKCNyaTUpYHOLW e opraHusauun, Tak u CTOPOHHUM aKkenepToMm. B HeGonb-
LLINX OpraHn3aLmsaX, pyKoBoAUTENEM rpynrbl MOXeT ObITb KBannuLUpOoBaHHbIA 3KCNepT.

B cniywae nposedeHus Hesasucumoll aKcriepmHol oUeHKU, pabomHuKu aKcrnyamupylowell opeaHu3a-
uuu He BOIKHbI ydacmeosams 8 pabome aKkcriepmHoll 2pyrrbi 3a UCKITIYeHUeM oKa3aHus nomouwu e cbope
UCXOOHBIX OaHHbIX Or1sl OUEHKU.

4.3 CopencTBUE PYKOBOACTBa 3KCNNyaTUpyloLeil opraHusayum

PykoBoACTBO 3KCMNyaTMpytoLLei opraHn3aLmmn 4OMKHO ¢ MOHUMAHUEM OTHOCUTLCA K OLeHKe U cnoco6-
CTBOBaTb €€ NPOBeAeHIO.

PykoBoaCTBO SKCMNyaTUpytoLLei opraHnsaLmm AOSKHO AaTh paspeLleHne CBOUM COTPYAHUKaM, BXoAs-
LLIMM B COCTaB 3KCMePTHOM rpynnbl, Ha y4acTue B BhINONHEHWUN OLEHKU B Heobxoaumom o6beMe.

[Jo Havana npoBefAeHNsA OLIEHKM, 3KCMepTHas rpynna AofMKHA NOMAYYUTbL NMUCbMEHHOE cornacue pykoso-
ACTBa KCMNyaTUPYIoLWE opraHnsaLmnm cneayowmm o6pasom:

- cornacoeaTb uUHAHCUpOBaHWe paBoT M BOMPOCHI, CBA3AHHbLIE C MpUBEYEHWEM HeoBXOAUMbIX
PEeCYpPCOB 1 NepcoHasa akcnyaTupyloLLen opraHnsaLmy;

- obcyanTb C NepcoHanoM 3KCnyaTupyloLen opraHusauun 3HaYMMOCTb NPOBOAMMON OLIEHKU Ans
npeanpuaTHS.

4.4 O6meH uHdopmaLmen

Heobxoaumo HanaguTb kaHanbl o6meHa Hdopmaumeit B Lensx BeIMONHeHUs paboT No oUeHKe.

OkcnepTHas rpynna AoskHa yeTaHOBUTL YeTKyto npoueaypy obMeHa uHdopmaumein, 4Tobbl ee y4acTHU-
K MOrMM CBOEBPEMEHHO 06MeHMBaTbLCH AaHHBIMU U MHbOPMaLUMeEN, BKMoYas agMUHUCTPATUBHYHO, AaHHbIe
Mo NMOrnCTuKe, a Takke UHpopMaL o Mo aKCNNyaTauum U TEXHAYECKOMY 06CnyXUBaHUIO.

4.5 OGecneyeHue goctyna

B xoae BbIMONHEHNS OLLeHKKW, AOCTYN A0MKeH ObiTb NpeoCTaBeH:

- K nowagkam 1 HacoCHBIM cucTemam NpousBOACTBEHHOro o6bekTa, ecnu Toro TpebyeT npoueaypa
OLEHKU;

- K nepcoHarny npou3BOACTBEHHOro obbekrta (MHXeHepaM, onepaTUBHO-PEMOHTHOMY MepcoHany u
T. A.), nocTasLmKam o6opyaoBaHUA, NogpsaYnKaM 1 ApyruM NULAM, € Lienblo NonyyeHus uHdopmaumm, KoTo-
pasi MOXeT BbITb CYLLIECTBEHHOMN U NONE3HON B KOHTEeKCTe paboT No oLeHKe U aHan13y AaHHbIX, UCTIONb3yeMbIX
NS cocTaBneHus oTyeTa;

- KAPYrMM UCTOYHUKaM UHOpMaLnK, TakKUM Kak YepTeXU, MHCTPYKLMK NO 3KcryaTauum, nacrnopTa usae-
nUiA, BEAOMOCTU TEXHUYECKOTO 0BCY>KUBAHWSA, NPOTOKOSbI UCMLITAHUIA, cHeTa 3a KOMMYHaIbHbIE YCryri, AaH-
Hble KOMMBLIOTEPHOrO MOHWUTOPUHIA U YNpaBneHusl, AaHHble C 3MeKTpUYeckux nynbToB obopyaoBaHUst U
MpOTOKOMbI KANUBPOBKY, c8UAEMeTbLCMea 0 Io8EPKe (CepmugbuKambl 0 KanubpoeKe), 3HaKu NoeepKu, rnioM6b|.

Beca nigopmauus, kotopan nsHavanbHO NpUsHaHa CyLEeCTBEHHON ANS BbINOMHEHUS OLEHKW, A0IDKHa
6bITb NonyyeHa B npoLiecce 06cyxaeHns ¢ kBanuduLMpoBaHHBIM NepPCOHanNoM NpoM3BOACTBEHHOTO 06 bEKTa.
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4.6 Lenu, 06beM u rpaHuLbl npoBeaeHUs OLeHKU

Lenn n ob6beM oueHKN, a Takke obnacTb npou3BoACTBEHHOIo obbekTa n rpaHuubl cucTtemsbl, noanexa-
LLMe oLeHKe, AO0MKHBI ObITb COornacoBaHbl SKCI'IepTHOﬂ rpynnoﬁ Ha Ha4YarnbHOM 3Tane.

JKernepTHaA rpynna gojmukHa pa3pa60TaTb CNNCOK onpeaeneHHbIX Lenen no Kakaon HacoCHOM cucteme
AnAa n3yvyeHnsa BO3SMOXHOCTU NOBbILWLEHUA ee SCbeeKTMBHOCTVI.

4.7 MNnaH paboT

4.7.1 O6WwMue nonoxeHns

MnaH paboT No BeINOMTHEHUIO OLEHKWU A40SPKEH BblTb COBMECTHO paspaboTaH 1 cornacosaH y4acTHUKamMn
3KCMEePTHOW rpynmnbl U OTBETCTBEHHBIMU TMLaMu NpeanpuaTus — cobCcTBEHHUKA CUCTEMDI, YTOBbI YCTPaHWUTL
BCEBO3MOXHbIE NPEnATCTBUSA K NPOBEAEHUI0 OLIeHKU B LLIeNOM U CBOEBPEMEHHOMY UHDOPMUPOBAHUIO yHaCTHU-
KOB 3KCNepTHON rpynmnbl 06 0cobeHHOCTSX NpoBeAeHNA TaKon OLeHKN.

MnaH gonkeH UMeTb MMBKYIO CTPYKTYPY ¥ NpegycMaTpuBaTh pasfiniHble BapuaHTbl passuTusa cobbITuiA
B 3aBMCUMOCTU OT pe3ynbTaToB, NonyvyaeMblX B Xo4e OLEHKU. Takom nnaH JomxKeH:

a) yctaHaBnuBaTb MHPOPMALMOHHbBIE Lienu, B YaCTHOCTK:

- onpegensiTe rpaHuLbl cuctemsl (cM. 5.4);

- cogepaTb aHanus nHpopmMauun, koTopas obina cobpaHa Ao Havana BbIMNOMHEHWUs OLEHKN;

- BKMHOYMTb BCHO UHDOPMALUA MO cUCTeMe, KoTopas YKe UMeeTcsl Ha TEKYLLUMIA MOMEHT 1 KOTOpYHo
ele HeoBXoAMMO NoNyYnTh;

- c6op nHdopMaLmmn 4oHKeH HaYMHATBLCA € OLeHKN 1 ypoBHS (CM. 5.1.2);

b) onpegenaTb MHMDOPMaLNOHHBIE LIeNn OLeHKN (M. 5.1):

- onpegensTe MacwTab NnpeacToAWEen OLEHKN;

- onpedensTb CUCTEMbI, NoANexXallne oLeHKe;

- onpegensTb SOCTYNHYO U HEOOX0AMMYHO ANs MoyYeHNs HopMauuo;

- onpegensTb UHOPMaLMIo, KOTopas 4OCTYMHa Ha ByMaXkHBIX HOCUTENAX (NpUMep, XXypHarsbl cobbl-
TUA) UNN B KOMMbIOTEPHON CUCTEME MPEAnpusATUS, a Takke napameTpbl CUCTEMBI, KOTopble Heobxoanmo
N3MepUTb;

- onpegensTb OTBETCTBEHHbIX 32 CHOP HEOBXOAUMbIX AaHHBIX;

C) ycTaHaBnueaTtb TpeboBaHWs K MU3MepeHusIM (CM. 5.6), B YaCTHOCTHK:

- onpenensitTe, 4OCTATOYHO N1 3ahNKCUPOBATL COCTOSIHUE B ONpeaesieHHbI MOMEHT BpeMeHU (ypo-
BeHb 2 cornacHo Tabnuue 1), unm xxe HeobxoAMMO BbINONHATL c6op MHOPMaLMK B Te4yeHne AnnTeNbHOro
nepuoga spemeru (ypoBeHb 3 cornacHo Tabnuue 2);

- onpegensTb JOCTYNHOCTb U HAAEXHOCTb CTaLMOHapPHOIo U3MepuTenbHoro obopygosaHus;

d) onpegensiTb 4ONOMHUTENbHbIE NHChOPMaLMOHHBIE 3a[ia4, B YaCTHOCTU onpeaeneHue hakTu4eckmx
noTpebHocTel TexHonornyeckoro npotecca (cm. 5.4);

e) onpeaensiTb MeToAbl AOCTUXKEHMS NOCTaBNEHHbIX MHOPMAaLIMOHHBIX 3aay:

- onpegensATb MeToAdbl aHanuaa Nony4YeHHbIX AAHHbIX, NPUHUMAasi BO BHUMaHWe pekomeHaauuu,
npuBeaeHHble B NpUroXxeHuun B;
- onpeaensiTb MHCTPYMEHTLI/ NporpammMHoe obecneyeHne, KoTopble 6yayT UCMONb30BaTLCS;

f) onpegensTb cogepxaHue oTyeTa M pacnpegeneHne o6s3aHHOCTeN.

4.7.2 CocTtaBneHue pacnucaHus pador

PacnucaHue paboT no npoBeaeHuIo OLIEHKK, a TakKe AaThbl U BpeMs NpoBeAeHUs KIIoHYEBbIX COBELLaHUA
OOMKHbI 6bITL COrNacoBaHbl 3apaHee.

B pamkax coseLLaHnin Mo oueHKe NpeaycMOoTpeHbl creayoLme MeponpusaTms:

- KoopanHauuoHHoe cosewaHue. MpoBoantcs HenocpeAcTBEHHO Nepea Havyanom BeINonHeHus paboT
no oueHke. Lienbto Takoro coeelaHns AsnsAeTca cornacosaHne MHGopMaLumm, kKotTopast AoMKHa ObITb nonyye-
Ha B xoge paboT no c6opy 1 oLeHKe UCXOAHbIX AaHHbIX (CM. 4.8), u yTBepXxaeHue rpacduka paboT. B xoae Takoro
coBeLaHns, aKkcnepTHaa rpynna AomkHa obcyauTb NPOTOKOSbI MO TeEXHUKE Be3onacHoCTU, UCNoNb3yemble
WHCTPYMEHTbI, MeToabl, HeobxoanMoe U3MepuUTeNbHOEe, PErnucTpupyrolee M guarHoctudeckoe obopyno-
BaHue;

- CoctaBneHue exxeaHeBHOro pacnucaHus NposeaeHus! OLeHKM Ha 06bekTe;

- MpepocTasneHune nepuoaniecknx AOKNaA0B PYKOBOACTBY IKCMITyaTUpYyoLer opraHusaunm 8 opma-
Te 06cyXaeHNA AOMKHO NPOU3BOAUTLCA MO COTNAacoBaHUIO C 3KCMEPTHOM rpynnow;

- 3aknouuTenbHoe coBellaHue No 3aBeplieHnn paboT Ha obbekTe. MNpoBoanTCa ANA ornaweHus
pe3ynbTaToB OLEHKN U NpeaocTaBneHua NepBUYHbIX pekoMeHaauui (cMm. 5.8).

3KenepTHaaA rpynna AomkHa KOpPeKTUpoBaTh pacnUcaHne ¢ y4eToM BO3MOXHBIX (POPC-MaXopoB, KOTO-
pble BO3HWUKIN, UM MOTYT BO3HUKHYTb B XOAE BhIMONHEHWUS OLIEHKM (HanpuMep, 0Tka3 asTOMaTU3MpPOBaHHON
CUCTeMbl y4eTa AaHHbIX).
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4.8 C60p 1 oueHKa UCXOAHBLIX AaHHbIX

4.8.1 O6wue nonoxeHus

Mepea HayanoM paboT no oueHke, HeobxoaAUMO NpousBecTU cHop MCXOAHBIX AaHHLIX. C Lenblo yckope-
HUA NpoLiecca, AonyckaeTcsl UCNONb30BaHWe NpeaBapuTeribHO NONYYEeHHbIX AaHHbIX.

M pumeyaHun e — JaHHasa nidopmaumsi GyaeT UCronb3oBaTbCA HA BCEX 3Tanax OLEeHKN.

4.8.2 lNepBUYHLIA ONpOC cNneyUanucToB NpeanpUATUA

OkcnepTHas rpynna AosmhkHa NOMy4UTb OT NepcoHana u CoTpyAHUKOB SKCNyaTUpyoLwwen opraHusauum
BCIO MH(POPMaLMIO O TEXHOMOTMYECKUX pexumax n niobbix Apyrux pabounx acnekrax, KoTopble oKasbiBaloT
BO3AelCTBUE Ha aHepronoTpebneHve obopyaoBaHus.

KpoMe Toro, akcnepTHas rpynna AoimkHa UMeTb BO3MOXHOCTb B3aUMOAENCTBUSI C NEPCOHANOM npeanpu-
SITUSL, KOTOPBIA 0BCNYXXMBaAET CONPSHKEHHbIE CUCTEMBI, HA KOTOPLIX MOTYT CKasaTbCs U3MEHEHWUs, BHECEHHbIe
B HACOCHYI0 cUCTeMy.

4.8.3 [aHHble npeablAyLUX OLEeHOK

JkcnepTHas rpynna AoshkHa cobpaTb U U3yUnTb AaHHbIE NO BCeM aHeprocbeperarowmm npoekTam, oLeH-
KaMm, ayauTam, o6ocHOBaHUAM WK aHanusam 3cdeKTUBHOCTU CUCTEMBI, KOTOPbIE paHee BbINOMHANUCH
B OTHOLUEHMN HACOCHOWN CUCTEMBI, NoANeXaLlen OLeHKe.

4.8.4 CtoumocCTb 3HepropecypcoB

OkcnepTHas rpynna gosmkHa cobpaTb Bce AaHHbIe NO CTOMMOCTU, BKITHOYasi CTOMMOCTb ogHoro (kBTu), a
Tawke BCe aHanorn4yHble nokasaTtenu, yYuTbiBasi BCe CTaTbW pacxooB, Takue Kak nnarta 3a notpebnsiemyio
MOLLHOCTb, Tapudbl Ha 3NEeKTPO3HEPTUIO B YaCkl MAKCUMyMa Harpysku, noyacosble Tapudbl Ha 3NeKTPosHep-
rMio 1 gpyriue pacxogbl Ha anektpudukaumio cuctemsl. Mpu HeobxoAMMOCTU, COOTBETCTBYIOLME PaCcXOAbl
AOIKHBbI BbITb OTHECEHbI B CHET 3MeKTPOo3Hepruu, BbipaboTaHHOW Ha npegnpusTun. [laHHble nokasaTenu
AonkHbl BbITh MCMOMb30BaHbI A4NA NocneaytoLlero aHanusa. B cnyvae BbipaboTkv 31eKTpo3Heprun Ha npef-
NPUATUN, HeOBXOAUMO YUNTEIBATL YCTPaHUMbIE 3aTpaThl U NOTEHUMarbHbIe pacxoAbl Ha peanusaumio.

OKkcnepTHasa rpynna AoMKHa YCTaHOBWUTb Nepuod, B Te4YeHUe KOTOpOoro ykasaHHble Tapudbl byayTt
cUYNTaTLCS e NCTBUTENBHBIMUA.

Momumo aToro, Ans oueHkn obLuei KapTUHbI, 3KcnepTHas rpynna AosfbkHa Takke y4uThiBaTb Takue
nokasaTenu kak nnaTa 3a MOLLHOCTb 1 TeHAEHLMU M3MEHEHMUs cnpoca, KoTopble He 0ToBpaxatoTcsa B cpeaHnx
nokasaTensix.

C nomolLbto ykazaHHOM BbilLe MHopMaLuun, akcnepTHas rpynna AomkHa onpeaenuTe cpeaHeroaosyto
cToumocTb 1 KBT4 3a nocnegHue 12 mec.

B cnyyae ecnu Ha npeanpuaTUX NPUHATBI NpedesbHble N3AEPXKKA Ha 3NEeKTPO3HEePrnio, X nokasaTtenu
MOXHO MCMONb30BaTh MPK pacyeTe CoKpalleHns 3aTtpaT Ha 3T1eKTPO3HEPTUIO.

B criyyae ucronb308aHUsI aCUHXPOHHbIX aniekmpodsuzameneli 8 kadecmse rpusoda Hacocos, Heobxo-
OUMO yHumbigame riokazamers CmouMocmu 8bipabomiu peakmusHoU MowHocmu.

4.8.5 UcxopHble AaHHbIe N0 cucTeme

AKcnepTHas rpynna gomxkHa:

- faTb onpegeneHue pyHKLUOHanbHbIM TpeboBaHMAM CUCTEMBI;

- BblIBUTb 060opyAoBaHmMe ¢ Hanbonee BLICOKMMK NokasaTensiMu aHepronoTpebnexHums;

- orpeaennTb METOAbl PerynMpoBaHus CUCTEMBI;

- BbISIBUTbL CUCTEMbI C APOCCESIbHBLIM pEerynmpoBaHnemM;

- BbISIBUTb CUCTEMBbI C BLICOKUM, HU3KAM UITM C OTpULaTENbHBIM CTaTUYECKUM HarMopomM;

- BbISIBUTb HE3(P(hEKTMBHLIE YCTPOUCTBA (MMEtoLME OYEBUAHBIE NPU3HAKM NONOMKU UM HENPaBUNbHO-
ro cpabaTbiBaHWs);

- BbISIBUTb CUCTEMBI C CaMbIM HU3KUM MokasaTeneM cpeaHeil HapaboTkn Ha 0TKas, YTo, Kak npasuno,
CBUOETENMbLCTBYET O HU3KOW adhpeKTUBHOCTN cUCTEMBI (CM. Mpunoxexue F u G).

4.9 MpoBepka nocTraBneHHbIX 3a4a4

Mpexae Yem Ha4yMHaTb OLEHKY, aKCriepTHas rpynna 4oShkHa y6eauTbes B TOM, YTO pa3paboTaHHbIv nnaH
AEeNCTBUA NO OLieHKe COOTBETCTBYET MOCTABIIEHHBIM 3a4avam.

MnaH gencTsnin N 3agayvn OLEHKN OOIMKHBI ObITb PACCMOTPEHBI C TOUKN 3peHUst BaXXHOCTN, ahdeKkTUB-
HOCTW 3aTpaT U CNOCOBHOCTM MPON3BECTN )KenaeMble pesynbTaThbl.
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5 BbinonHeHWe OLeHKU

5.1 YpoBHM OLIeHKHU
5.1.1 O6LwWwue nonoxeHus

B 3aBUMCMMOCTU OT NOTpeBHOCTEN U NO cornacoBaHUIo ¢ NPUHUMatOWEN opraHusauuu, HeobxoaumMo
BblOpaTb 0AUH NN HECKONBKO ypOBHeﬁ OUEeHKN U3 TeX, KOTopble NnpuseaeHbl B Tabnuue 1.

Ta6nunya 1 — YpPOBHM OUEHKN

Meponpuatua YposeHb 1 YpoBeHb 2 Yposehb 3
OueHka BO3MOXHOCTH NpeaBapuTenbHOro otéopa O6si3atenbHo O6s3aTenbHO O6s3aTenbHO
CKBO3HOW KOHTPOIb OnuuoHansHo O6s3aTenbHO O6s13aTensbHO
BbisiBrieHWe cucTem ¢ NOTEHUMArioM NOBLIWEHUS 3HEpP- ObsizarenbHo Ob6si3atensHo O6si3atenbHO
roaPeKTMBHOCTU
OueHka cMCTeM C MOTEHUMANoM MOBbLILWEHUA SHEPro- OnuuoHansHo Obsa3aTenbHO ObsazartensHo
appeKkTMBHOCTH
M3mepeHue akcnnyataunmoHHbIX NapameTpos B OQHOM OnuuoHanbHo ObsizaTenbHO O6s3aTensHO
CTaHAAPTHOM PEeXuMe SKernnyaTauuv
BbinonHeHne unamepeHui/perncTpauum OaHHbIX Ans He npumeHnmo He npumennmo Obsi3aTensHo
CUCTEM C MepeMeHHbIMU pexuMmamy paboTsl

MpumevaHnus

1 OueHka 1 ypoBHs npeacTaenseT cobor ka4eCTBEHHOE UCCNEAOBaHNE C BO3MOXHBIM NPUCYTCTBMEM KONMYECT-
BEHHbIX 3NeMeHTOB. [TpOBOANTCA C Lenblo BbIsSIBNEHMS BO3MOXHOCTEN 3HAYUTENIbHON 3KOHOMUM 3MIEKTPOSHEPIUN HA
OCHOBaHWM MOCneayloWwen OUeHKU, a Takke AN BbiSBNEHNUS KOHKPETHbIX CUCTEM, 3acrnyXvBalowmx Hambonbliero
BHYMaHWS.

2 OueHka 2 ypoBHsi NpefcTaBnsieT cobon konum4ecTBeHHoe uccneaoeanue. NpoBoanTes ¢ Uenblo onpeaeneHus
KONnu4ecTBa NoTpebrsieMon SHeprum 1 BO3MOXHOCTEN 3HeprochepexeHns, OCHOBLIBAsCh HA U3MEPEHUN IKCnnyarTaum-
OHHbIX NapamMeTpoB B OAHOM CTaHZAPTHOM pPeXuMe SKCchryaTtaumu, Ansi KOTOporo npeaycMmartpmeaeTtcs oavH Habop
eOVHNL M3MEPEHUS.

3 Ouenka 3 ypoBHsl nNpeacTaBnseT cobol KONUYeCcTBEHHOE WUCCNeAoBaHUe, B X0Ae KOTOPOro NPUHUMAaloTCA BO
BHUMaHWe NOTPeBHOCTUN CUCTEMbI C MEPEMEHHBIMU peEXumamy paboTbl. MOHUTOPUHT CUCTEMbI NPOBOAUTCSI B TEYEHNE
nepvoga, ANUTeNbHOCTb KOTOPOro MO3BOSISET 3ahUKCMPOBaTH PasnuyHble PEXUMbBI IKCNyaTauun, AN Kaxaoro us
KOTOPbIX NpedyCcMaTpyBaloTCH pasHble Habopbl eANHUL U3BMEPEHNUS.

B 3aBMCMMOCTM OT YPOBHSA OLLEHKM, COOp AaHHBIX OMKEH BbINOMHATLCA B COOTBETCTBUN C Tabnuuen 2.

5.1.2 OueHka1 ypoBHA

OueHka 1 ypoBHsI oIKHA BKIoYaTb cOop nHopMaLmMmn 0 HaCOCHBIX cUCTeMaXx, NoanNexXallmx paccmoT-
PEHUIO B paMKaXx BbIMOSTHEHNS OLEHKN.

OueHka 1 ypoBHSI 4OMKHA HAYMHATLCA C NpeaBapuUTensHoro otéopa.

B xoge npeaBapuTensHo oTOopa ycTaHaBnMBaoTCsl MeTOAbl YNpaBneHua, NPUMEeHUMbIE B PasfUYHbIX
cuctemax. Heobxogumo onpeaenunTb, kakas cucteMa Hauny4wmm obpasom noaxoauT ans 6onee aeTtanbHOro
paccMoTpeHuns. Kpome Toro, Heo6XxoanmMo BbISICHUTE, MOTYT N U3MEHEeHWUs, BHECEHHbIE B HACOCHYIO CUCTEMY,
MOBNUATL HA OCTaslbHblIE CUCTEMEI, YTO HaknaablBaeT onpeAeneHHble orpaHn4eHNs Ha BO3MOXHbIE MeToAbI
ONTUMM3aLUN HACOCHON CUCTEMBI.

B xoge oLeHkM 1 ypoBHS Heobxoanmo cobpaTb MakcumarnbHO BO3MOXHOE KONUYeCcTBO MHopMaLun.

JocTynHOCTb Ha NPeANPUATAN HEKOTOPbLIX BUAOB AaHHbIX (CM. 5.5) Heobxoaumo 3acukcupoBsarth B Xxofe
oLeHKN 1 ypOBHSA, AaKe eCni Takune AaHHble He Bbinv NonyYeHbl.

Ona ypo6cTBa BbIMOMHEHUs NpeaBapuTenbHOro oTbopa, pekomeHAyeTCca WUCMonb3oBaTbh pabouyto
Tabnuuy. B npunoxeHuun E npuseaeHa dopmMa ctaHaapTHoN paboyein Tabnuupl AaHHbLIX NpeasapuTenbHOro
oT6opa, koTopas ucnonbayeTcs Ansa yaobcTea cbopa AaHHbIX.

B uenom, npeasapuTensHbIA 0TOOP NpedycMaTpuBaeT cnegyowme AeNcTBUA:

a) CoOpTMpOBKa Mo pasMepy npusoaa, ro4oBon HapaboTke N NPUMEPHON CTOUMOCTU 3HEPropecypcos;

b) KoHTponb paboTbl LeHTPOBEXHBIX HACOCOB Ha (hMKCMPOBaHHLIX 06opoTaXx;

C) KOHTpOIb paboTbl HACOCHBIX CUCTEM, KOTOPbIE NCMONB3YIOT APOCCENUPOBAHNE U KOHTYP peLpKyns-
Lnn 451 KOHTPOIA U perynupoBaHns pacxoia XUaKkocTu;

6
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d) BbIsIBNEHWE NPU3HAKOB NOTEPU SHEPTUM, HANpUMep GONbLIOIK pa3HULLBI MeXay nokasaTensMu nogayvm
1 noTpebnenHus, YTo, Kak NPaBunno, BbI3BaHO APOCCENNPOBaHMEM Harnopa U pacxoaoM B KOHTYpe peLnpkyns-
umn (cMm. 5.5.5);

e) BblsiBNeHUe He3ddeKTUBHBIX HACOCHBIX CUCTEM C MOMOLLbLID OMNpoca onepaTUBHO-PEMOHTHOrO
nepcoHana v NpoBepKu BeJOMOCTEN TEXHNYECKOro 0bCNyXMBaHNUs;

f) BoIGOp ANS ouEeHKU TeX cucTem, KoTopble UMeloT Haubonee BbipaKeHHbIN 3HeprocbeperaroLLnin
noTeHumarn.

Ha ocHoBaHun NnpMBeaeHHO BhilLe MHOPMaLMK, 3KCnepTHas rpynna go/KHa OLeHUTb aHeprocbepe-
raloLuin NoTeHLMan KaXaon cMcTeMbl 1 BbiBpaTh Te U3 HUX, KOTOpble COOTBETCTBYIOT KPUTEPUSIM ANsl NpoBe-
OeHNs OLLeHOK YPOBHA 2 1 3.

5.1.3 OueHka 2 ypoBHs

OueHka 2 ypoBHSA AOMKHA MPOBOAUTLCA B TOM Cyvae, kKoraa o4eBUAHO, YTO 3aprKCMPOBaHHbIe 3KCMya-
TalWOHHbIE MapaMeTpbl SABMISOTCS NoKa3aTeNbHbIMU A1 paboThl CUCTEMBI, @ USMEHEHWSI TaKUX NapameTpoB
SIBNSAIOTCA HE3HAUNTENbHBIMU UMW HECYLLIECTBEHHBIMN.

OueHka 2 ypoBHSA AOIMKHa NPOBOAUTLCA C UCTI0Nb30BaHUEM AaHHbIX, MOMYYEHHbIX U3 UHPOPMaLIMOHHON
CUCTEMBbI MPeanpusTUs, AaHHbIX Ha BYMaXkHbIX UM 3NIEKTPOHHBIX HOCUTENSIX, @ TakkKe AaHHBIX, MOMNyYeHHbIX ¢
NMOMOLLbIO MOPTATUBHBIX CPEACTB U3MepeHnin. UsmepeHus NnponsBoaaTcs B Te4eHUe orpaHnyeHHoro npome-
XKyTKa BpeMeHn Ans (OUKCMPOBaHWUS 3KCMIyaTalMOHHbBIX NapamMeTpoB HenocpeacTBEHHO B MOMEHT n3Me-
peHust.

5.1.4 OueHka 3 ypoBHA

OueHka 3 ypoBHS NPOBOANTCS ANsi HACOCHBIX CUCTEM C NepeMeHHbIMU pexumamu paboTel. [MNpu oueHke
TaKuUX CUCTEM, IKCTIepTHas rpynna AorkHa NonyumTb AaHHble 06 M3MeHEeHUsIX 3KCMyaTaLuoHHbIX NapameTpoB
cuUcTeMbl 3a onpedeneHHbIA nepuoa, MMbo NoAyYnTb 3HaYEeHUS 3TUX MapaMeTpPOoB B XapaKTepHbIX AN JaHHOro
npoLecca pabounx Toukax. JaHHble MeponpuaTus npegycMmatpusatoT 6onee LWMPOKUIA OXBaT U3MePEHUI Ha
06bekTe, HeobxoaMMbI A4S Gornee TOUHOM huKkcaL Uy 3KCnyaTauMoHHbIX NapamMeTPOoB B pasnnyHbIX pabounx
Toukax (Ha pac4eTHOM pexume, B HopManbHOM pexumMe, B pexxuMax HOMUHaNbHOro, MakCUManbHOro 1 MUHM-
ManbHoro pacxoga). MoHUTOPUHI 3KCNNyaTalMoHHbIX NapamMeTpoB OCYLIeCTBMASAeTCA MyTeM CUMTbIBaHWUs
nokazaHUn U3MepuUTEnbHBIX CPeACTB, YCTaHOBMEHHBIX HAa COOTBETCTBYOLLEeM obopyaoBaHun. B cnyyae ecniv
Ha NpeanpuaATAM OpraHM3cBaHa cucTemMa XpaHeHus MHgopMauumn o6 UCTeKlMX nepuogax, Heobxogumasi
UHOpMaLIMA MOXKET BbITb 3arpykeHa U3 NHMOPMaLIMOHHON CUCTEMBI NPeANPUATAS.

Tabnunuya 2— O6si3arenbHble U ONUMOHANbHbIE AaHHbIE A4S OUEHKM 1, 2 1 3 ypoBHEN

WHdopmauus o cucreme 1-1 ypoBeHb 2-i ypoBeHb 3-1 ypoBeHb
OnucaHve npegnpusitusi Ob6sizatenbHo | Ob6sizatensHo | Ob6sA3aTEnbHO
VHBeHTapn3aunoHHast ONUCb HaCOCHOW CUCTEMbI (NpedocTaens-
eTCs A0 Havarna BbIMONHEHWS OLEHKM ), KOTOpasi COOTBETCTBYET Nna-
pameTpam npeaBapuTensHoro otoopa:
- nepeyYeHb HaCOCOB;
- onucaHue HacoCoB (C yKasaHUeM nepekavnBaeMon cpeabl);
- TWn Hacoca;
- obnacTb NPUMEHEHUS HACOCa;
- PM3NUECKOE MECTOMOMNOXEHINE HACOCA:; Ob6sizatenbHo | ObsizarenbHo | ObsizarenbHO
- OJaHHble MO YCTaHOBMEHHOMY ABuratenio (HOMWHarbHasi
MOLLHOCTb, HanpsikeHue, 4acToTa U TOK NpU MakCMMarbHOW Ha-
rpyske);
- rogoBoli doHa pabouero Bpemenn (Unm % pabouero BpemeHu);
- cnocob ynpaeneHusi, Hanpumep, perynupyoLias apmarypa, Jyac-
TOTHO-perynupyembiii Npueogd, 6arnacHasi nnHusi
OkcnnyaTtaunoHHble napameTpbl (BKIoYasi pacxoq v JaBrieHne) OnuwonaneHo | ObsasaTtensHo | Ob6szaTenbHO
Paboune xapakTepucTky HacocoB OnumoHanbHo | O6sizatensHo | O6s3aTenbHO
PacuyeTHbIN pexum OnumoHanbHo | O6szatensHo | O6s3aTenbHO
KaBntauus B Hacoce unm B CUCTeme OnuunonaneHo | ObsizaTensHo | Ob6si3aTenbHO
YpoBeHb TEXHMYECKOro 06CNYXMBaHUA (HU3KUIA, CPeaHUN, BbICO- | OnuuoHanbHo | O6sasatenbHo | O6sizaTtensHO
KUIA)
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Okonyarue mabnuysi 2

UHdopmauus o cucteme 1-11 ypoBeHb 2-14 ypOBEHb 3-11 ypoBeHb
NanHble no o6opyaoBaHuio (TvN, NPOAOIMKUTENBHOCTL SKCNyaTa- | OnunoHanbHo | ObsisatensHo | O6s3atensHo
umun, pacnpegeneHHas Harpyska n HanpsixeHve)
CrangapTHble ypoBHM pacxoga u nx konebanwms OnuunoHanbHo | Ob6sizatenbHo | O6si3aTenbHO
padpuk Harpy3sku OnuunonaneHo | O6sasatenbHo | O6si3aTenbHO
M'mcrorpammel OnuuonanbHo | O6asatenbHo | O6sA3aTenbHO
Pacxopgbl Ha TexHu4eckoe obcnyxneaHve OnumonanbHo | Ob6sazatenbHo | O6si3aTenbHO
Cxema Tpy6onpoeogos n KUMWA / ckpun-woTsl undpposoin cucte- | Onuuonansio | O6ssatensHo | O6szarenbHo
Mbl yNpaBneHus
XapakTepuctukv NpuBoAa, OTIIMYHOTO OT 3NEKTPUYECcKoro (Hanpu- | OnuuonansHo | O6asatenbHo | O6s3aTenbHO
mep napoTypbuHHoro)

5.2 CKBO3HOWN KOHTPOIb

CKBO3HOI KOHTPOSb HEOBX0AUM ANA OLEHKN ypoBHEN 2 U 3, a Taloke MoxeT ObiTb HeobXxoauM ANA Heko-
TOPbIX HACOCHBLIX CUCTEM, MPOXOAALWMX OLLEHKY 1 YPOBHS.

CKBO3HOI KOHTPONbL NOApasymMeBaeT NposeAeHue TLAaTeNbHON NPOBEPKU C LIeNbo YI0CTOBEPUTLCA, YTO
WUHbopMaLMa, NpedocTaBneHHaa 3KCNepTHON rpynne, oTobpaxaeT akTuyeckne napaMeTpbl NpoBepAeMon
CUCTEMBI.

Mocne npoBedeHns CKBO3HOMO KOHTPONS ANA CUCTEM, MPOXOASLLMX OLeHKU 2 U 3 ypoBHeit, Heobxoaumo
npounssecTi c6op AaHHbIX, yKasaHHbIX B 5.5, Ucnonb3ya MeToabl, npuBeaeHHbIe 5.6.

Heobxoaumo y4nTbiBaTh BCE 3NEMEHTHI CUCTEMBI U MPUHUMATL BO BHUMaHWe BCo MHopMauuto, Me-
IOLLYIO K HAM OTHOLUEHUWE, TaKylo Kak pacnofnoxeHne knanaHoBs, AOCTYMNHbIX TOUeK 0TOopa JaBneHns, pacxo-
OOMepoB, 3anopHO apMaTypbl U T. A.

3KcnepTHas rpynna gomkHa obpalats BHUMaHue Ha fobble napameTpbl, KOTopble, Kak NpaBunio, CBK-
[eTenbCTBYIOT 0 HeddhPEeKTUBHOCTU HACOCHON CUCTEMBI.

Takune napameTpbl MOTYT BbITb BbISIBIIEHBI MO CNEAYOLWUM NPU3HaKaMm:

a) HacocHble CUCTEMbI C Ype3MepHbLIM ApoccenupoBaHuem’);

b) HacocHble cucTemsl, rae B kKauecTBe yNpaBrieHAst UCMOSb3yeTCA KOHTYP PeLnpKynaunm;

C) HacocCHble CUCTEMbI CO 3HaYUTENbHBIM PACX0A0M UK KonebaHUAMU AaBNeHNS;

d) cucTembl CHECKONMbKUMI HacocaMu, B KOTOPBIX KONUYECTBO paboTatowmx HAcCOCOB He perynmpyeTcs B
OTBET Ha U3MeHeHue NoTpebHOCTEeN CUCTEMBI;

e) cucTteMbl, 06cnyXnBaloLLme HeCKONbKO KOHEYHbIX noTpebuTtenen, rae HaumeHblwuin notTpedburtens
ycTaHaBnueaeT TpeboBaHusA K aasneHuio);

f) kaBuTauus B cucteme’);

g) Hacochl, ABUraTeny unm TpybonpoBobl ¢ BLICOKAM YpoBHEM BUGpaLmm n/unu wyma'),;

h) o6opyaosaHue ¢ BbICOKUMU TpeBOBaHUSAIMU MO TEXHUYECKOMY 0OCY>XUBaHUIO (C HU3KUM MoKasaTe-
nem BpeMeHU HapaboTku Ha oTkas)');

i) cuctemsl, B KOTOPBIX NPU U3MEHEHUN hYHKLIMOHaNbHLIX TpeboBaHWiA He Bbina NpousBeAeHa 3ameHa
HaCOCOB;

j) u3HoLleHHble, NoBpeXaeHHbIe, 3apXXasenble, AedopMUpoBaHHLIE UMK NoNoMaHHbIe pabouune koneca
/ HanpaBnswowWwme annaparbl / TIONacTu, U3HOLIEHHbIE KoMnbLa 1 Kopryca (Mo BO3MOXHOCTU, Takas MUHcopMauums
AorkHa 6bITb NpefocTaBneHa NepcoHanom NpeanpuaTus);

k) 3acopeHHble TpybonpoBoAbl UMW Hacochl (ANA BLIABMNEHUSA, Kak npaBuno, TpedyrTca AaHHble 3a
UcTeKwne neproabl);

I) cuctemsbl, UMeloLmne NPUsHaKM HA3KoN 3PPEKTUBHOCTN HACOCHOW CUCTEMBI (CM. NpunoXxeHue H);

m) 3aKMHUBaHWE 3aBWXEK UK NMPOoTeYKa KNanaHoB KOHTYpa peLmpKynauuu;

n) cuctembl YNIIOTHEHUA, B 0COBEHHOCTN HaxodsWmecs nof BbICOKOW TeMnepaTypoil u Tpebyowme
oxnaxgeHus (cm. B.4.3);

0) HepgocTaTo4Hasi cTeneHb hunbTpauun nepekavymBae Mo XXAKOCTU Ha BXO/1€ B HACOC.

1) BO3MOXHbIi MPU3HAK BLICOKOTO YPOBHS! U3BLITOUHOM MOLLHOCTY (CM. npunoxerne H).
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lMomumo amozo pekomeHOyemcst o6pamume 8HUMaHUE Ha MeXHUYecKUe om4yemsl 1o duazHocmu4vec-
KumM obcriedosaHusiM 0515 oripedernieHust mexHUYeCKo20 COCMOSIHUST Y3108 HAaCOCHbBIX CUCMeM U 3aKitoYeHUsI
3KCriepmu3bl pOMbIWITEHHOU be3onacHocmu o fpoOTIeHUU pecypca y3/108 HaCOCHbIX CUCMEM, 8 cilyyae e20
ebipabomku.

5.3 PexuMbl paboTbl cUCTEMbI

3KcnepTHas rpynna 4omkHa onpeaennTb HopMarbHble, XapakTepHble U HepacyeTHbIE PeXUMbI IKCTITY-
atauum cucTeMbl C Y4eTOM rpaHuL, B pamMKkax KOTOPbIX OHa MOXET (YHKLMOHMPOBATh, a Takke NpPOAOrKU-
TeNbHOCTL PaboThl CUCTEMbI Ha AaHHbIX PeXUMax.

B cnyyae ecniu Tpe6yeMble TOUHbIE AaHHBIE MO 3TUM PEXMMaM He4OCTYMHbI U HE MOTYT 6bITb MONyYeHbl OT
nepcoHana npeanpuaTUs, aKkcrepTHas rpynna AoSkHa NPOBECTU MOHUTOPUHI paboThl CUCTEMBI B TeYeHue
onpeaeneHHOro nepuoaa, Yto NosBONUT ornpeaennTs ee NoTpeBGHOCTH.

5.4 OnpeaeneHue rpaHuUL cUCTEMbI U NOKa3aTenen aHepronoTpebneHus
OkcnepTHaa rpynna AofmkHa onpeaennts YpoBeHb SHepronoTpebneHns U rpaHnLbl KaXkaoh HaCOCHOW
CUCTEMBI, MPOXOAALLEN OLIEHKY 2 U 3 YPOBHEN.

Mpwn oueHKe HACOCHOW cUCTEMbl HEOBXOAUMO Y4uTbiBaTb 06LLyl0 3ddeKTUBHOCTL CyllecTBYyoLIein
CUCTEMBI.

MpumMedaHune—EcnmB cocTaB OLEHMBAEMOW CUCTEMbI BXOAUT Psi NOACUCTEM, TO MPaHULIbI CUCTEMBI CUMTa-
tOTCS1 HEOAHO3HAYHBIMM W AOMKHBI ONPeaenaTbCsl nepeq Ha4uanom nMobbIX U3MepeHUit N pacHeToB.

5.5 UHdopmauus, Heo6xoaumas Ans oueHku 3¢ peKTMBHOCTU HACOCHOM CUCTEMBbI

5.5.1 OOwue nonoxeHus

Mocne BuIGopa HacoCcHOM cUcTeMbl AN AanbHenwwero uccnegosaHus, Heobxoaumo cobpatb uHbopma-
LMI0, yKazaHHYIo B NyHKTax ¢ 5.5.2 10 5.5.6.

OkcnepTHasa rpynna gofkHa onpegenutb noTpebHocTb cbopa AaHHBIX MO KaXAOW OLeHUBaeMOoW
cucTteme.

OkcnepTHas rpynna AoskHa NpuaepXuMBaTbCsl CTaHAAPTOB KayecTBa Mnpu paspaboTke U BbINOMHEHUN
nnaHa nposBeaeHUss N3MepeHnid, KoTopbll NpeacTasnsieT coboi nocneaoBaTenNbHbIA, NOBTOPSEMBIA U BOC-
Mpon3BoAMMBIN NpoLecce.

MnaH npoBeaeHUs U3MEpPeHUId AomkeH BbiTb NOAYMHEH NpUHUMNAaM 6e30MacHOCTU, NPO3payYHOCTU U
HaAeXHOCTU.

MnaH npoBedeHns U3MEPEHUI BKNOYAET BLINOSIHEHUE 3aMepoB, HEOBXO0AUMBIX A4NA NONYyYeHUst Ucxoa-
HbIX 3HAYeHW ro4oBOro 3HepronoTpebeHNa HacoCHON cucTeMol. B 3TUX Liensax, kak npasnsio, BLIMOSTHAOTCA
N3MepeHnsi MTHOBEHHBIX 3Ha4YeHUA NnapameTpoB pacxoaa, AaBreHUs, 3NEeKTPUIECKUX nokasaTenen, Temne-
paTypbl XUAKOCTW 1 onpeaensieTcs HapaboTka NPU pasnUyHbIX YCNOBUAX paboTbl CUCTEMBI.

[nsa npoBepKu NpaBUNbHOCTY NonyYeHHbIX AaHHBIX TpebyeTca NpoBeaeHUe NepeKkpecTHOro KOHTPONS.

5.5.2 [aHHble no gBuUrateno/npmeoay

UcxoaHble AaHHble no asuraTtento / NpuBoay, KoTopble MOryT 6biTb NONYYeHbl C 3aBOACKON Tabrnmuku
(Npv ee HanNW4UK) UK N3 NacnopTa U3gesnus, BKIoYatoT:

a) 4acToTy ceTu NUTaHUs;

b) knacc asuratens (HOMUHanbHas MOLWHOCTb);

C) HOMWHanbHble 06OPOTEI ABUraTENS;

d) HOMUHarbHOe HanpsXeHne ApuraTens;

e) TOKMNPWNOSHOW Harpy3Ke ABuratens — Tokasuratens, paboTatoLero npyu HOMUHaNbHON MOLLIHOCTH;

f) makcumanbHo AonyCTUMYLO MOLLHOCTb ABUraTens;

g) HomwuHanbHbIn KM unu knacc addpekTUBHOCTU (eCnu ykasaH);

h) Tun uxapakTepnucTnki apuraTens;

i) TMN NpuBoAa (HanpuMep, YacToTHO-PEerynMpyemMblii NPUBOA, PEMEHHbI NpUBo4, MPSMON Npnsoa);

j) BaHHble MO TeXHUYEeCKOMY COCTOSIHWIO ABuratens (Hanpumep, OpwrMHarnbHbIA, NepeMOoTaHHBbIR,
3aMeHeHHbIN).

5.5.3 [aHHble no Hacocy

5.5.3.1 LeHTpo6exHble Hacochl

JaHHble MoryT 6bITb NOMyYeHbl C 3aBOACKOM TabnnM4vky Hacoca (Npy ee Hanu4mun) Unn ns nbon Apyron
[OKyMeHTaL/Mm No Hacocy.
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B cny4ae pasHouTeHuin Mexay nHopmaumen ¢ saBoackon Tabnuukmn n nHgopmMamein ns AoKyMeHTaumnm
3TOT clyYan HeobXxoaNMOo B3ATL Ha KOHTPOSb U BEPHYTLCS K HEMY MO3Xke Npu NpoBeAeHNN OLEHKN CUCTEMBI.
K HeobxoanMMbIM AaHHBIM Mo Hacocy (MPY UX HaIMYMM) OTHOCAT:

a) Tvn 1 mMopAenk Hacoca;

b) HaseaHWe bpMbI-NPON3BOANTENS;
) CepUinHbIN HOMep;
d) HoMmep 3aKazuuka;
€) KOnu4ecTBO CTYNeHeN;
f) Tun npunsopa;
g) HOMWHanbHasa YacToTa BpalleHns (06/MuH);
h) pacdeTHas Todka (nogaya v Hanop);
i) AnameTp paboyero koneca (MCNOMb3yeMbIA U MaKCUMATTbHBII);
j) XapakTepucTuKu Hacoca, Npu HanM4uK, BKtovas obLUMIA HOMUHAMNbLHBLIA Hanop, nogady, MoLWHOCTb,
KIMO v kaBUTaLMOHHbIN 3anac;

k) BEAOMOCTM TEXHMUYECKOTO OBCYKNBAHWUS;

[) npobnemsbl kaBUTaLMKM HACOCA UMK PELMPKY ALK,

m) AaHHbIE O CUCTEME YMNITOTHEHUS.

5.5.3.2 TMopHeBble Hacockl

OaHHble MOryT 6bITb NOMy4YeHbl C 3aBOACKON TabnnMykM Hacoca (Npu ee Hanu4MKn) Unn us nboin apyromn
AOKYMeHTaLMK1 Mo Hacocy.

B cnyyae pasHouTeHWin Mexay nHgopmavmeii ¢ 3aBoackunii Tabnnykyi n uHdopmaumein s AoKyMeHTauum
3TOT BOMPOC HEOBXOAMMO B3SITb Ha KOHTPOSb U BEPHYTHLCA K HEMY NO3)Ke Npy NPoBeAeHNN OLEHKN CUCTEMBI.
K HeobxoAMMBIM faHHBIM MO HAacocCy (NMPU NX HANMYMU) OTHOCATCS:

a) TUN 1 mMoAaernb Hacoca;

b) HassaHue rpMbI-NPON3BOANTENS;

) CEepUNHBIN HOMED;
) HOMep 3aKasuuka;
) onucaHwe Hacoca/Homep Moaenu;

HOMUWHaIbHbIE MapaMeTpbl:

- YyacToTa BpalleHus;

- nogadva

- AaBneHwue;

- Temneparypa;

- MOLUHOCTb;

g) AaHHble No cucTeMe (YCnoBus akcnyaTauum);

h) HacTpolika npegoxpaHUTeNbHOro Knanaxa;

i) XapakTepucTuKn Hacoca;

j) BEOAOMOCTN TEXHNYECKOro 0BCYXNBaHWUS;

k) kaBuTauLms Hacoca, KOHTYP PeLnpKyNsaLUmM UnNu apyriue noTeHunansHble Npobnemsi;

I) cuctema ynnoTHeHus.

5.5.4 [aHHble 0 cBOMCTBaX NepeKaynBaeMomn XUaKocTu1

K AaHHBIM O CBOWCTBAX XKUOKOCTU OTHOCATCS:

a) HasBaHWe XUAKOCTK;

b) AnHamunyeckas BA3KOCTb;

) pabovas Temnepatypa;
)
)

O

0 Q0

= —

MAOTHOCTb;
Hanu4yme TBepAblX YacTUL, U UX XapaKTepuUCTUKN;

f) ynpyroctb napoB npu pabodem AaBneHun U TemnepaTtype;

g) npoueHTHOe codepkaHue cBo6oAHOro rasa, ecriv NPUMEHNMO;

h) B3pbIBOOMACHOCTD;

i) roptovecTsb;

j) o6bemMHoe ydeslbHOe 3ITEKMPUYECKOe ConpomueneHue (eciu oHo rpesbitaem 10° Om - m);
5.5.5 [OetanbHble AaHHbIe MO cUCTEME

K Heobx0AMMbIM AaHHBIM MO CUCTEME OTHOCATCS:

a) KOMMOHOBOYHasA cXema HacOCHOMN CUCTEMBI;

b) HecTaHgapTHble yCnoBus skcnnyaTauum;

c) cxembl Tpyb6onposodos 1 KAM;

c
d
e
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d) MeTog ynpaBneHusi HACOCOM:
- perynvMpoBaHue YacToThbl BpalleHus:;
ApoccenvposaHne (NPOoLeHT OTKPbITUS APOCCENbHOM 3aABWKKM (NMPUY Hanu4un);
H6annacHas MUHUA/MUHUA PELMPKY AN,
ABYXMO3ULMOHHOE ynpasneHue (BK/BbIKN);
Hacochbl, paboTaroLue nocrneaoBaTensHO UNK NapannensHo; pacnpeeneHme Harpysku;
6e3 ynpaBneHus.
Ons ueHTpobexHbIX HAacOCOB, HEOBXOAUMO NONYYNTb CREAYIOLLYH AONOMHUTENBHYO MHOPMaLMIO:
- CTaTUYEeCKUA Harop 1, Mo BO3MOXHOCTU, XapaKTepUCTUKN CUCTEMBI;
- pacnonaraemoe 3HauyeHune KaBuTaLnoHHOro 3anaca;
- rpadpuk Harpysku. BeISCHUTL Y TEXHUYECKOTO NepcoHana NpubnmauTensHyo HapaboTKy Yacos 3a rof,
CEe30H, Heerto U AeHb MpK pasnnYHbIX NoKkasaTernsx nogayn.
N5 NopLUHEBbIX U MAYHKePHBIX HACOCOB HEOBX0AMMO NOAYUYUTL CrieayoLLy0 AOMOTHATENLHYIO UHOP-
mMauuio:
- [aBneHue Ha Bbixoae;
- [AaBfeHue Ha BXoae;
- [aBrieHne Havana oTKpbITUA NPeAoXpaHUTENLHOTO KnanaHa;
pacnonaraemoe 3HaveHne KaBuTaLUOHHOro 3anaca.
B cnyyae HeobxognMocTi cnegyeT Noy4nTb AONONHUTENbHYIO MHOPMaLMIO KacaTerlbHO 3HaYeHUs!
pacnonaraemoro kaBUTaLMOHHOro 3anaca kak Ans LeHTpobeXHbIX, Tak U AN NOPLUHEBbIX HACOCOB.
5.5.6 [aHHble usaMepeHUn
5.5.6.1 OnekTpuyeckue napameTpbl
K HeobxoanMbIM 31eKTpU4ecKUM napameTpam OTHOCATCA:
- MOLLHOCTb;
- hakTuyeckoe HanpsbkeHue 1 TOK ABUraTens Ans pacyeta MOLWHOCTY;
- pacxo0 a/IeKmMpo3HepauU 1o CHemMyuUKy (Mpu Hanuquu).
5.5.6.2 OkcnnyaTauuoHHble NnapaMeTpbl CUCTEMBI
B xoae oLeHkM HeobxoauMo cobpaTb AOCTaTOYHOE KONUYECTBO paboumx JaHHbIX Ans onpeaeneHus
HanpaeneHun pacnpeneneHna aHeprum B cucteme. K Takum AaHHbIM OTHOCATCA:
rokasaTtenu pacxoga Ans Kaxaoro LMPKYsLMOHHOMO KOHTYpa CUCTEMBI;
yacToTa BpaleHns (06/MuH) Bana Hacoca, eCnv NpUMeHUMO;
yCTaHOBKU PerynupyoLein 3agBuKKU 1 NOMNOXKEHUs KNnanaHos;
YPOBHW U AaBreHne NoanopHOro pesepeyapa u CIIMBHOIO pesepByapa;
- paboTatolee yctaHoBIeHHoe obopyaoBaHue.

5.6 C6op AaHHbIX

5.6.1 [aHHble no cucteme

OkcnepTHaa rpynna goskHa, No BO3MOXHOCTU, ONPeAenuTb XapakTepucTuKi HacocHoOM cuctemsl. Ans
GOMbLUMHCTBA CUCTEM XapaKTepUCTUKM MOXHO OnpeaennTb ¢ NOMOLLbIO ABYX pasHbIX pabounx Tovek: ctatu-
YeCKWiA Hanop NPU HyNeBoM pacxoae 1 ogHa paboyasi Touka.

MpumeyaHu e— XapakTepucTuku CUCTEMbl HEOBXOAUMBbI Arnsi MOHUMMaHWS] HACOCHOW CUCTEMbI B LENOM U
NoCneacTBuiA OT BHECEHUSI U3BMEHEHUI B KaKy10-NMUG0 YacTb cUcTeMbl. B HEKOTOPBIX peakvx Crydasix XxapakTepucTuku cuc-
TeMbl OMPEOEnUTL HEBO3MOXHO, HO, TEM HE MEHee, MOXHO ornpeaenuTe pabouyyio ToUKy Hacoca.

Heo6xoaMmo ycTaHoBUTL BpeMEHHYHO 3aBUCMMOCTb M3MeHEeHUs1 NoTpebHOCTen Ans BbINOMTHEHNA CooT-
BETCTBYHOLLNX USMEPEHWIA.

5.6.2 UsmepeHue akcnnyaTayMOHHbIX NapaMeTpoB Hacoca U ABUraTens

B nepByto ouepedb HeobXo0AMMO N3MEPUTL HaNop, Nogavy, MOLWHOCTbL U HapaboTky.

Ecnn HacocHas cuctema paboTtaeT npu cTabunbHbIX UMW HE3HAYMTENbHO NepeMeHUYMBBIX YCIOBUAX
aKcnayaTtaumu, ANnst OLEeHKM cUcTeMbl 4OCTaTOYHO 3adUKCMPOBaTb €e SKCMyaTauuoHHble napameTpbl B
onpeaeneHHbI MOMEHT BPEMEHU.

Ecnu noTpebHOCTU CUCTEMBI MEHSIIOTCS CO BPEMEHEM, 3KCNepTHas rpynna AomKHa NPUHATE pelleHne
OTHOCUTENbHO HEOBXOAUMOCTU NPOACIKUTENBHOIO MOHUTOPWHTA, a Takke YCTaHOBUTb BPEMEHHbIE paMKu
TaKoro MOHUTOPWHTIa, KOTopble Bbl MO3BONUNN 3aPNKCUPOBAaTL BCE BOSMOXHbIE YCIOBUS 3KCTTyaTauuu.

JonyckaeTcsi UCNOMb3oBaHWe 3KCMyaTauMOHHBIX NapameTpoB, KOTOpble codepxaTcs B cucteme
ynpaBneHus npeanpusatns unm 8 6ase AaHHbIX YCIOBWIA 3KCMyaTaLum 3a UCTEKLME neproael.

MorpelHoCTN N3MepeHniA N HeonpeaeneHHOCTM OKOHYATE bHBIX Pe3YbTaToB JOSKHBEI ObITb paccMoT-
PeHbI B XO4e NTOroBOro aHanMsa oOLeHKN.

11



roCT 33969—2016

5.6.3 [laBneHue

N3mepeHne aaBneHUA BLINOMHAETCA C UCTIONb30BaHUEM MOBEPEHHBIX UMM KanubpoBaHHbLIX CpeacTB
N3MepeHnin (8 3asUcUMOCMIU OM MPUMEHEHUS 8 cghepe Unu 8He cghepbi 20CYOapCmMBEHHO20 pe2ynupos8aHust
obecrieyeHust eduHCcmMea U3MepPeHULl), yCTaHOBNEHHbBIX (MO BO3MOXHOCTK) Ha NPsIMOM yJacTke Tpybonposoaa
Ha paccTosIHWK, paBHOM NPUMePHO ABYM AnamMeTpaM TpyGonpoBoaa oT BcackiBakoLero/HanopHoro graHua.

[ns onpegeneHna acpdEKTUBHOCTN Hacoca nsMepeHne AaBneHna A0SMKHO NPOU3BOANTLCS KaK MOXHO
6nke K Hacocy Kak Co CTOPOHbI BXOAa, Tak U CO CTOPOHLI HarHeTaHus.

Mpu onpepeneHnn akcnnyatauMoHHbLIX NapamMeTpoB Hacoca HeoBXOAUMO OLEHUTb MOTEpWU Hanopa
Mexay To4KaMn U3sMepeHUs Hanopa B MecTax Bxoaa 1 Beixoaa.

[ns TouHoro pacyeTa Hanopa Hacoca Heo6XxoANMMO NPUHUMATbL BO BHUMaHWE CKOPOCTb NMOTOKa U BICOTY
YCTaHOBKN U3MEpPUTENbHLIX CPEACTB.

lMpumedyaHue—[farnHyro npouyedypy cnedyem nposodums 8 coomeemcmeuu ¢ OCT 6134—2007 unu
MOCT ISO 9906—2016.

5.6.4 Pacxop

Ona oueHkn ahpeKTUBHOCTU HAacoca U CUCTEMBI B LIENTIOM HE0BX0AMMO ONpeaennTb pacxo/ XUAKOCTU B
cucteme. YpOoBHU pacxoaa n3mepsioTCs Npyu NOMOLLM COOTBETCTBYIOLLMX CPEACTB U3MepeHuid. Pasmepbl Takux
YCTPOMCTB BapbUPYIOTCS B 3aBUCUMOCTU OT TOMO, U3MEPSAETCA N nodada oTAenNbHOro Hacoca Urn pacxog
CMCTEMBI B LieNoMm.

NamepeHns BbINOMHATCS NOBEPEHHBIMU UK KanNMGpoBaHHBIMK pacxogoMepamu (8 3agUcuMocmu om
NpuMeHeHUs1 8 cchepe unu 8He cghbepbl 20CydapCmeeHHO20 peaynuposaHus obecneveHust eduHcmea usmepe-
Hull), BOMKHBIM 06pa30M YCTaHOBNEHHBIMW B CUCTEME U IOCTOBEPHO 0TOGPaXKaoWMMN BECh CMIEKTP U3Mepsie-
MBIX YCNOBUIA. Pacxogomepbl A0KHEI ObITb YCTaHOBNEHBI ¢ coBnoaeHneM pekomeHaauui nponssoanTens.
Mpw HeOBXOAMMOCTU UCMONBL3OBaHUSA NOPTATUBHBIX pacxoaomMepoB Bepudukauma M3MepeHuin BbINoNHAeTCA
nyTem NOBTOPHOM YCTAHOBKM pacXxo4omMepa B 3amacHOM MecTe YCTaHOBKM NMBO C NOMOLIbIO pasfnyHbIX
MeToOoB M3MepeHuid. B crnyyae BbISIBNEHUs 3HaYUMTENbHBLIX Pa3bpocoB 3HAYEHUI U3IMEPEHUA AOSMKHbI
cuMTaTbCs HEAOCTOBEPHBLIMM.

Ecnu pacxog onpegensieTcs ¢ NOMOLLbO NokasaTenei CHUKeHUA aBneHUs B 3NeMeHTe C U3BECTHbIMU
Xapaktepuctnkamm mnnm ¢ NoMouWbio rpaqlea NpounU3BOAUTENIbHOCTU, NpeaoCcTaBneHHOro nponssoguTenem
HacocCa, AaHHble OOJTKHbI ObITb npuBeaeHbl B COOTBETCTBUE C AaHHbIMU I/I3MepeHI/II7I AaBlieHnda 1 MOLWHOCTWU.
B cnyvae COMHEHUN OTHOCUTESIbHO TOYHOCTU M3mepeHvu7| HeOGXOﬂVIMO NCNoJ1b30BaTb pa3/itiHble MeTOoAbl
N3MepeHnin.

ITpumevyanue—[anrnyr npouyedypy crnedyem nposodume 6 coomeemcmeuu ¢ [OCT 6134—2007 unu
OCT ISO 9906—2016.

5.6.5 BxogHana MOLWHOCTb

Mo BO3MOXHOCTW BXOAHasi MOLWHOCTb AOMKHa ONpeaenaTbCsl C MOMOLUbI0 NPSAMOro U3MepeHust
nocpeacTBOM onpeaesnTenis MOLHOCTU, YTO NO3BOMUT NONy4YnUTL Hanbornee TouHble pesynbTaThl. Ecnv Bos-
MOXHOCTb MPSIMOro U3BMepeHust OTCyTCTBYeT, Heobxoaumo NpuberHyTb K anbTepHaTUBHBIM BapuaHTaMm usme-
peHUA HanpsbkeHUst U Toka, KoTopble nofdatoTces Ha Asuratens. [anee, Ucrnonb3ys Ko3dULMEHT MOLLIHOCTY,
NPOn3BOAAT pacueT BXOAHOW MOLWHOCTU ABuraTens. MNpu ucnonb3osaHUM CUCTEMBI CUITOBOro NpUBOAA BXO4-
HaA MOLHOCTb AOJIKHA ObITb U3MepeHa 40 YacTOTHO-PerynmpyemMoro npusoga.

OnekTpnyeckme UsMepeHust A0IMDKHbI BLINMOIHATLCA TONbKO KBAaNUgULMpOBaHHBLIM NEPCOHANoM.

IMpumeyanue—[arnHyr npoyedypy crnedyem npoeodums e coomeemcmeuu ¢ [OCT 6134—2007 unu
FOCT ISO 9906—2016.

5.7 MNepekpecTHaa npoBepka

B cnyyae oTCyTCTBUS BO3MOXHOCTU NMPSAIMOTO U3MepeHusa Heo6XxoanuMoro napameTpa ero MOXHO BbIYUC-
NUTb ¢ NOMOLLbIO APYrMX NapameTpoB, HanpuMep:

- ecnuv U3BeCTHO 3Ha4yeHWe Hamnopa Hacoca, To Mo ero paboveit xapakTepucTuke MOXHO onNpeaenuTb
3HaYeHue nogauu;

- €eCINN U3BEeCTHO 3HaYeHWe INEeKTPUYECKON MOLLIHOCTK, TO NO UMEIOLLIEACS XapaKTepucTuke ABuratens
MOXHO BBIYMCIIUTL MOLLHOCTb Ha Basly Hacoca, U iarniee, ¢ NoOMOLLbIO MOLLHOCTHOM XapaKTepUCTUKN Hacoca,
onpeaennTb 3HaYeHne nogayu;

- WU3BECTHblEe NoKasaTenu NoNoXeHUs 3a0BWKKA U pacxoaa B coYeTaHUM C XapaKTePUCTUKON 3aABUKKU
NO3BONAT BLIMUCTIUTL PA3HOCTb AABMNEHUNA;
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- U3BECTHblEe 3Ha4YeHUs BPEeMEHW HanonHeHnsa 1 onopoXHeHUs pesepeyapa (CKBaXWHbI Unn konogua)
Hapsay ¢ ero reoMeTpuU4ecKMMmn pasmepamm MoryT NOMOYb B onpegeneHnn pacxoaa XuakocTu.

Takue meToabl BLIYACIEHNA MOTYT BbITb UCMOML30BaHbl A4NA NPeaBapuTensHOro nogcyeta noTeHLu-
anbHO COXPaHEHHOW 3Hepruu, YTO MNO3BOMSET NPUHUMAaTL pelleHUs O LenecoobpasHocTU AanbHerwmnx
nccneaoBaHui.

MpumeyaHune—B obbem HACTOALLEro MeXayHapogHOro CTaHdapTa He BXOAWT AeTanbHoe onvucaHne pasnmy-
HbIX METOJOB MPOBEPOK, HO TEM HE MEHEE OHW UrPatoT 3HAYUTEIBHYIO POSib B NPOLECCaxX OLEHKU M MPUHSITUSA PELLEHNIA.

5.8 3aknwuuTtenbHoe coOBellaHUe U MpeAacTaBlneHUe nNpeaBapUTenbHLIX pPe3ynbTatoB WU
pekoMeHaauun

MpeacrasneHvne pe3ynbTaToB U NpedBapuUTerbHbBIX PEKOMEeHAaLWA ABNAeTCA 3aBepLllalolwM aTanom
oLeHkn. Ha 3akniounMTensHoM coBellaHnm AoSKeH NpUCYTCTBOBaTL BECb COCTaB 3KCNePTHOM rpynnbl. B xoae
coBeLlaHnsa Heo6xoQNMO PacCMOTPETh BCE OTNOXEHHbIE BONPOCHI. [JomkHbI BbITb hopManbHO NpeAcTaBneHbl
npeaBapuTenbHble pesynbTaThl OLEHKU, K KOTOPbIM OTHOCATCA, Cpean NPoYero:

- aHanus 1ncnonb3oBaHHOrO MeToAa OLEHKN;

- 3thheKTUBHOCTL OLIEHUBAEMOW CUCTEMBI U €€ KOMNOHEHTOB;

- npeaBapuTenbHble pekoMeHAaunn No yrydweHnio 3 ekTUBHOCTA € yKasaHUeM OPUeHTUPOBOYHBIX
nokasaTenemn 3kOHOMUMN 3HEPTrA 1 3aTpaT, NPU HaNU4YUN TaKOBbIX;

- obcyxaeHune pekoMeHayeMbIX AanbHEWLLINX aHannM30B CUCTEMBI;

- ntobble o6LMe 3amevaHna u HabnroaeHus.

MpeacraBneHHble pesynbTaThl HOCAT MpeABapuUTeNbHBLIN XapakTep W HyXAalTca B AanbHenwen
AopaboTke 1 aHanuse. KpaitHne cpoku Ana npeAcTaBneHus NpeaBapuTenbHOro U OKOHYaTeNbLHOro OTHETOB
AOIKHbI yCTaHaBMMBaTbCA N0 B3aNMHON AOrOBOPEHHOCTU.

[ns 6onee getansHoW UHOpMaLnK CM. NpunoxexHue B.

6 OTyeTbl N AOKYMEHTaUUA

6.1 OKOH4YaTenbHbIN OTHET NO pe3ynbTatam OLEeHKU

Mocrne 3aBepleHnsa paGOT Mo OLleHKe Ha MecTe, a Takke Bcex Heobxoanmblx nocneayownx pa60T no
aHannay AaHHbIX, pe3ynbTaTbl OUEeHKA OOITKHbI ObITb odopMneHbl B BUAE OKOHYATENbHOMO NUCbMEHHOro
oT4YeTa B COOTBETCTBUM C NPUNOXKEHNEM A.

6.2 [JaHHble ANA NPOBEPKU TpeTbeN CTOPOHON

OT4eT, a Takke Nobas apyras AoKyMeHTauua, NpecTaBneHHas BMECTE C OTHETOM, A0JIKHbI coaepXaTb
AOCTaToOYHOe KONMYECTBO UCXOAHOM MHOopMaLMK, NOMy4YeHHOM B XO4e OLEHKM, YToObl AaHHble, YKasaHHbIe
B 5.6, MOTNM GbITb NPOBEPEHbI TPETbe i CTOPOHON. [lokyMeHTauusa AomkHa 6biTb A0MKHBIM 06pasoM CTPYKTYpU-
poBaHa, uTo caenaeT ee Gonee AOCTYNHOM ANA NOHUMAaHWS NMPOBEPSOLLNX U APYTUX MWL, 384eACTBOBAHHBIX B
ee paspaboTke.

6.3 MpoBepka okOH4YaTeNbLHOro oTYeTa

I'Ipe>|<p,e YeM 3aBepLUUTb oopMIeHNe OKOHYaTEIbHOro oTYeTa, YneHbl SKCI'IepTHOVI rpynnbl OJKHbI
yﬁe,ﬂMTbCﬂ B TOYHOCTW M MOMHOTE TaKoro oTvyeTa U NpefoCTaBUTb CBOW 3amedaHus. Mocne cornacosaHns
npoeKkTaoT4yeTa MBHECEeHUA HeobX0AMMbIX UBMEHEHMI IKCrepTHas rpynnagoimkHa eaunHornacHo yteepanThb, a
MOTOM NOAroTOBUTL N NPeACTaBUTb OTYET B OKOHYaTe/IbHOM BapuaHTe.
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Mpwunoxexne A
(obazaTrenbHoe)

CopepxaHue oTuyeTta

A1 Kpatkoe cogepxxaHune oTyeTa

B aaHHOM pa3gene npvBoaMTCs KpaTKoe copepXaHue oT4HeTa, KOTOPLIA AOMKEeH BKIoYaTh B cebs cneayowyio
7 [Zlesle]o] VE=THI7JoN

a) nHdbopmauus 06 IKCNyaTUpYoLLEer opraHu3aumm, NPOU3BOANMON €10 NPOAYKLMU N €€ SHePreTUHEeCcKnX noka-
3aTensx;

b) uenuu obnactb NPUMEHEHNS OLEHKY;

€) oueHMBaemasi CUCTEMA W FPaHULLbl MOTPELUHOCTY pe3ynbTaTa n3MepeHnii;

d) rogoBoe notpebreHne sHepru;

€) NepcrneKkTUBLI yry4dweHnsi paboumx nokasaTenen, CoKpaLeHNA 3HEPronoTpebneHns n CHUXKEHNA 3aTpar;

f) npeaeapuTenbHbIE NPOrHO3bI COKPALLEHUS IHEPrONOTPEDNEHNA U CHUXKEHNA 3aTparT;

g) nepeqeHb pekoMeHZaLMi No peanv3auum NpegnoXeHHbIX Mep NO COKPaLLEHNI0 3HepronoTpebnenns n CHke-
HUIO 3aTpaT;

h) pekomeHOayuu o ycmpaHeHUo 803MOXHbIX asapuliHbix cumyauyud, 3amMe4eHHbIX pU OUEeHKe.

A.2 Undopmauma o6 akcnnyaTmpylowen opraHn3aumm

B aaHHOM pazgene AoHbl 6biTh NPEACTABNEHb! KPATKOE ONMCAHNE M UCXOAHBIE AaHHbIE NO NPEANPUATUIO, SKCTINY-
aTMPYIoWEMY HACOCHYIO CUCTEMY, AAHHbIE M0 IKCMEPTHOW rpynne n onucasne o6beKkTa NPUMEHeHNs OLIEHKM.

A.3 Lenunnobnactb npuMeHeHNA OLLeHKN

B gaHHoM pasgene oTyeTa 40MKHbI BbiTh KPATKO NPeACTaBIIEHb! LIENM BbINONHAEMON OLEHKN, 0603HaueHbl rpaHnL bl
KOHKPETHOMN CUCTEMbI UMM CUCTEM, B OTHOLLEHUW KOTOPbIX Gbina BLINONHEHA OUEHKa, a Takke yKa3aHbl NPUHMHbLI YCTAHOBKM
TEX UMM MHbIX rpanuy. B paszgen gonxHo GbiTe BKNIOHYEHO onncaHne obLwero noaxona u MeToaos, NCMonb30BaHHbIX NPU
BbINOMHEHUN OLIEHKW.

A.4 OnuncaHue CUCTEMbI M €€ OCHOBHLIX NapaMeTPoOB

B otueTe gomkHo GbITh NpeAcTaBNeHo geTanbHOe ONMCAHNE KOHKPETHOW CUCTEMbI, B OTHOLLEHUU KOTOPOM Bbina
BbINOMHEHA OLEeHKa. B 3aBUCMMOCTM OT OLLEHVBAEMOIA CUCTEMbI ONUCaHWe MOXET BbiTb 06 bEMHBIM, C UCMONBb30BaHUEM
rpacpmkoB, Tabnuuy n cxem. B oTyeT gomkHa ObiTb BKITIOYEHA BCS QONONHUTENbHAA UHAOpMaLWsl, KOTOPasa NOACHAET
NPUHLMN paboTbl U B3aMMOAeNCTBUS KOMNOHEHTOB CUCTEMBI.

B gaHHOM pasgene AomkHbI B6biTb ONMCaHbl BCe BaXHbIE NapamMeTpbl CUCTEMBI, BKIIOUas pe3ynbTaTbl onepaunoHHO-
ro ayavmrta cuctembl. B oTueTe AomxHbl 6bITh NpeacTaBreHsl Hanbonee apekTBHbIE MeTOALI paboThl (MeToAb! M NpoLe-
Jypbl, KOTopble GbINW Npr3HaHbl Hanbonee adhekTUBHBIMKM U 3HeprocHeperaowmmn).

A.5 COop AaHHLIX ONA OLEHKMN U BLINONTHEHNA U3MEPEHUN

B oTueTe 4OMKHbI ONMChIBATLCS MeToAb! naeHTUdMKaLmmn n onpoca keannduumMpoBaHHOro NepcoHana npeanpus-
Tns, cbopa AaHHbIX U BbINONHEHWUSt U3MepeHni (¢ 0630pom NnaHa eeiNONHEHUs namepenHnn). K o6a3arensHbIM AaHHbIM,
KOTOpble He06X0aUMbI Ansi BbINOMHEHWSI OLEHKU 2 U 3 YPOBHEW, OTHOCAT:

- onpepgerneHne NoTpebHOCTEN CUCTEMBI U TEHOAEHUWN U3MEHEHUA 3KCMNMyaTauuoHHbIX NapaMeTpoB CUCTEMBI B
TeueHue roga (rpacdukm, TEXHONOMMYECKNE JaHHbIE CUCTEMBI);

- obwwii Hanop Hacoca, Noava u pacyeTHbIE XapaKTEPUCTUKN CUCTEMBI;

- JaHHble NO 3HepronoTpetreHunio;

- onpeaeneHue obue HapaboTKM Hacoca U NapaMeTPOB Pacxoana;

- XapaKTepUCTUKU NPOU3BOAUTENBHOCTU HACOCa, NPU HANNYUK;

- JaHHble U3MEPEHUI NIV NPeiBapMTENBHOIO pacyeTa NoTeps B CUCTEME.

B AaHHOM NyHKTe AOMKHa ObITh YKa3aHa NorpeHoOCTb U3MEPEHNI N HeO6X0AMMOCTL NX NPOBEPKM [0 YTBEPXKASHUS
pEKOMEHA0BaHHbIX MPOEKTOB.

A.6 AHanus paHHbIX

B oT4eTe AOMKHbI 6bITb npueeaeHbl pe3ynbraTthbl M3MepeHMﬁ n aHanni3a AaHHbIX B COOTBETCTBUM C NOCTaBNE€HHbIMU
uenssMmu, NnaHom BbIMONTHEHUA OLUEHKN U 3aJaHneM Ha BbiNONHEeHne pa60T. Bce CyuweCTBeHHbIE aHanNnMTu4YeCcKne MeToabl,
namepeHus, Habn logeHus n pesynbTaTtbhl aHanuaa gaHHbiX, NONyYeHHble NO UToramMm BbiNONHEHHbIX pa60T, AONMXHbI 6bITb
3a40KYMEHTUPOBaHbI.
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A.7 UcxogHble AaHHbIe ANA BLIMUCNEHNUA FOA0BOro NOTPEONIeHNA dHePrun

OTueT JOMKEH BKNIOYATb UCXOAHbLIE AaHHbIE NO FOA0BOMY NOTPebneHunio 3Heprum HaCOCHOW CUCTEMBbI, TPU HANUYUK
Takon uHcdopmaumn. lonxkeH GbiITb ONMCaH METOA aHanNU3a, UCNOMNb3yeMbli ANA pacyeTa UCXOAHbIX AAHHbBIX FOA0BOro
notpebnexuns aveprum (cMm. 5.5.1). laHHblie 0 PyHKUMOHANBHBIX U NPOM3BOACTBEHHbIX NMPOLECCax NPEAnPUATUS AOMKHbI
ObITb TaKKE BKNIOYEHBI B OTUYET.

B oT4eTe gonxHel 6biTb 4eTKO 0603HAYEHbl NCXOAHbIE AaHHbIE OLIEHKN B KA4YeCTBE OTINPABHOW TOYKM A1 OLEHKK
NNaHOBbLIX U BHENNAHOBLIX M3aMeHeHnn. O6 n3ameHeHnsIX CBMAEeTENbCTBYIOT sIBHble NepeMeHbl hu3n4eckoro xapakrepa B
OTHOLWEHUN NPeanpusTUa U NPOM3BOACTBEHHOIrO npouecca. B otyete gomnxkHel 6bITh NpeacTaBneHsl Bceobbemniowme
MCXoAHble AaHHbIE NO NPEANPUATUIO, KOTOPbIE ByayT B3ATHI 32 OCHOBY NPW OLIEHKE U3MEHEHWIA.

MpumevwaHwusn

1 Ha nnaHoBbie u3MeHeHnsA OKa3bIBaKOT BO3AENCTBUE Takne (DaKTopbl, BAUSHNE KOTOPbIX ABMAETCH NPOrHO3upye-
MbIM, HANPUMEpP n3MeHeHne o6beMa NPoN3BoaCcTBa. MicxoaHble Noka3aTenu 3aBMCUMMOCTU YPOBHS 3HepronoTpebnexHus ot
06bEeMOB NPOM3BOACTBA M BPEMEHMN YETKO 0603HAYEHbI.

2 Ha BHennaHoBble U3MEHEHNA OKA3blBAOT BO3AENCTBUE (HAKTOPbI, BNNSHWE KOTOPLIX HE ABNAETCS CTaHAAPTHO
npeackasyeMbiM B TeUEHME KOPOTKOro NPOMeXyTKa BpeMeHun. K hakropam BHENNAHOBLIX U3BMEHEHUI OTHOCSITCS pa3mep
npeanpuaTUA, NapaMmeTpbl, TUM U KONWYECTBO NPON3BOACTBEHHbIX NIMHUIA, 060PYAOBaHHBIX HACOCHBIMW CUCTEMaMM.

A8 OnpepeneHve n paccTaHOBKa npnopunTeTOB Cpean BapnaHToB yny4lWweHna npon3soanTesibHOCTHU

C nomoLLbio aHanuaa HeobxoANMO oNPeaenUTL NOKa3aTeNN COKPaLLEHUS 3HEPronoTpebneHnsa n CHWXKeHUs1 3aTpaTt
B pe3ynbTaTe WCMONb30BaHWS PEKOMEHOOBAHHbLIX BAPWAHTOB YNYYLIEHWA NPOW3BOAUTENBLHOCTU. [ononHutenbHble
pacyeTbl MOTyT GbITb BbINMOJHEHbI AT AEMOHCTPAUMM APYIMX NOTEHUMANBHBIX YNYHWEHWN, KaK B 3HEPreTUHECKOM, TaK U
B ntobom gpyrom acnekre. B otuete gomkHbl 6biTh yKaszaHbl UCNONBb30OBaHHbIE METOAbLI PACYETOB, a TakKe NPUBEAEHbI
OPUEHTUPOBOYHbLIE pacUeThI.

K BapraHTam yny4lieHusi NPOM3BOAUTENBHOCTU OTHOCATCS: YCOBEPLEHCTBOBAHNE TEXHUYECKOrO 0GCIYy>XUBaHUS,
ynydlleHUe SKCNIyaTaUmoHHbIX NokasaTteneit; 0GHOBNeHWe unu sameHa o60pyaoBaHns; NepecmoTp cTpaTtervii ynpaene-
HVS1; COBEPLIEHCTBOBaHME MPOM3BOACTBEHHOrO MPOUEcca W Nepexos Ha Apyryio NPOM3BOACTBEHHYIO Moaenb; nobble
Apyrve OeicTBUs, HarnpaeneHHble Ha CHYKEeHe aHepronoTpebnexus.

K aetanbHol MHopMaLmm Nno BapuaHTam yrydLweHusl NpON3BOAUTENBHOCTH, KOTOPana A0MKHa GblTb odopMneHa n
BHECEHA B OTYET, OTHOCUTCS AeTanbHOe onMcaHue OeWCTBUIA, HanpaBMNeHHbIX Ha peanusaumio npoekTa. Mpu BoiGope
npoekTa 4Ms peanvsaummn akCnepTHas rpynna gosxHa pasgenvTe BCe BbIIBNEHHbIE BAPUAHTLI YNyUlWeHU Ha TPU KaTe-
ropuy — BbICOKOIO NpuoputeTa, cpegHero npuopmuTeTa u HU3KOro NMpUopUTETa, OCHOBLIBASICH HA crieaylowmx dakTopax:

- CcoKpaleHue sHepronoTpebneHunsi u CHUXeHWe 3aTpar;

- BEPOSATHOCTb NONy4YeHWs NPOrHO3UPYEeMON SKOHOMWM;

- BEpOSAITHOCTb HONbLWOro cpoka cry»6bl co cTabunbHbIM KM,

- BIWsIHWE Ha Tekywue pabovne npoueccsl;

- HeobXxoAMMOCTb 3aMeHbl UM MoandMKaLmum CyLLecTByoWwero o6opyaoBaHus;

- CPOKM U CTOMMOCTb peanunaauuy;

- CMOXHOCTb 9TanoB peanusaumu;

- MOTEHUManbHbIE CONPSXEHHbIE NPerMyLwecTBa (HanpuMep, NOBbILLEHUE NPUGbINBHOCTY, MOBLILLEHUE HAZAEXXHOC-
TW M CHUXXEHUWE 3aTpaT Ha TexHuueckoe obcnyxXneaHue, yrnydweHne paboumnx napameTpoB, CHKEHNE HEFaTUBHOTO BO3-
JelicTBUSI Ha OKpY>KatoLLyto cpegy U T. 4.).

B aHanuTnyeckon yactn otyeTa HeobX0AMMO yKasaTb UCXOAHLIE AaHHbIe MO 9HePronoTpe 6r1eHNI0 HACOCHON CUCTE-
Mbl M NPEACTaBNTb BapyaHThl Mo 3HeprocbepexeHunto.

UTo KacaeTcs YpOBHEW OLIEHKM, aHANU3 pacHeTa UCXOAHbIX AaHHbIX N0 3HepronoTpebneHnio v NnpeanoXeHHbIe peKko-
MeHaauun gonKHbl ObITb npeacrtaeneHbl QOCTAaTOYHO AeTanbHO, YTO NO3BONUT NepcoHany NpeanpuaTus NonyynTb npea-
cTaBreHue 060 Bcex aTanax aHanusa. [pu ncnonb3oBaHWM NPOrpaMMHOro obecneyeHuns AaHHble, KOTOpbie BBOASATCH B
Hero, AoKHbI BbITh YETKO onpedeneHbl. K 4ononHUTENbHbIM AaHHbIM NS aHannmaa OTHOCATCH SNeKTPOHHbIe TabnuLbl,
rpadomkm, CKPUH-LLOTbI NPOrpamMmbl, pacyeThl. ATanbl aHanu3a, a Takke caenaHHbIe B ero Xoae AoNyLWeHWs U pacyeThl 4or-
XHbl BbITb NPeACTaBIEHbI B TOTMYECKOM AeTalnbHOM (hopMaTe, KOTOpbIN ByAeT NOHATEH APYIMM TEXHUYECKMM Crieunanmc-
Tam B cny4vae HeobBXoaMMOCTN NPOBEPKU TPETLEN CTOPOHON.

[aHHasa YacTb OLeHKN MOXET TaKke 3aTparveaTh Apyrme NPenumyLecTBa MHXEHEPHOO U He UHXEHEPHOTO XapaKkTe-
pa, Takve Kak: oNTMMM3aLmns UCMONb30BaHUSI PECYPCOB, CHUXEHNE N3AePXKeEK Ha eaMHULY NPOAYKUWM, CHUXEHWE 3aTpaT
3a cpok cnyx6ebl, yny4weHre aKONorMyeckux nokasatenei. JaHHbie npermywectsa MoryT GbiTb COrMacoBaHbl C PyKO-
BOACTBOM MPeAnpuATUS.

MpumeyaHwune—KonuuecTBo aeTanbHON MHGOPMaLUK, BXOASALWEN B COCTAB pPekoMeHaalLuii No sHeproad-
hEeKTUBHOCTU, MOXET 3HaYMTENbHO BAPbUPOBATLCS B 32BUCMMOCTM OT YPOBHS OLIEHKMU.

Kaknpasuno, pekomMeHgaumm AensaTesi Ha ABa BUAA — PeKoMEHAaLMM Mo TEXHUHECKOMY 0BCTYXMBaHMIO U 9KCIITya-
Taumu; sHeprocbeperatowne meponpusitusi. PekoMeHgauum, NnpeacTaBneHHbIe B JaHHOM pasaene oT4yeTta, AOMmKHbI BbiTb
paccTaBneHbl Mo NPUOPUTETY C yHeTOM 3 IEKTVBHOCTU 3aTPaT M OLEHKM NepcoHanom npeanpustns. Kaxgas nocrneayto-
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Wasn mMepa JOIDKHA 10 803MOXHOCMU OKa3blBaTb B3auMHbIN cHeperaiowmin apcekT Ha NnpeablAyLLYI0 PEKOMEHAYEMYIO
mepy. Heobxogumo Takke oTaaBaTh NpeanoYTeHne TeM NPOEKTaM, KOTopble MOTYT ObITb AOCTATOYHO NPOCTO peanu3oBa-
Hbl, B NPOTUMBOBEC MPOEKTaM, YCNOBUEM peanu3aumnm KOTOpbIX ABASIETCH OCTAHOBKA NPOM3BOACTBEHHbIX NIMHWIA Npeanpust-
VA,

MpepcraBneHne Kaxaomn Takon Mepbl AOMKHO CONPOBOXAATHCA KPATKUM ONUCaAHWEM Npeanonaraembix yryyeHnn
M nepeyHem npeumyllectB. [1pu Heo6xoaumMoCcTH, Npexae Yem HavaTb peanu3auuvio Mep, MOXHO PeKOMEeHAO0BaTb
npoeegeHne OUeHKN 6Gonee BbICOKOIO YPOBHA.

O6wue HabnogeHns1 OTHOCUTENBHO BapUaHTOB dHeprocbepexeHns ans CUCTEM, He OTHOCALLMXCS K HACOCHbIM,
AonxHbl 6bITb TaKXKe NpeacTaBneHsbl ansa obcyxaeHusn.

A.9 PexomeHpgaumm oTHOCHTENbLHO BHEAPEHNA pe3ynbTaToB paboTt

HeTtanbHasn nHdopmaumsi OTHOCUTENBHO BAPUAHTOB YNyHLWEHUS NPOU3BOANTENBHOCTU 4OMKHA BKNIOYATh aHHbIe
no cnegylowmm Liaram, KoTopble HeoBXoauMbl ANA Nepexoga OT onpeAeneHna BapyuaHTOB yny4weHUs NPov3Boaw-
TEeNbHOCTU K peanusauum nepeuncneHHbix mep. JJonxHbl 6biTb ykasaHbl MeToabl HUNbTPOBaHUS AaHHbBIX aHann3a v nony-
YeHUs OOCTOBEPHON OUEHKU 3aTpaT Ha peanusaunto. Heobxognmo Takke onpegenuts MeToabl ONTUMM3aUMK U
noaaepXaHvs NPoM3BoaUTENBHOCTU CUCTEMBI NOCE NPUHATUA YTBEPXKAEHHBIX Mep.

OueHka 3aTpaT Ha peanu3aumio BapuaHToB yNy4leHa Npou3soanTeNbHOCTH, BbiAENEHHAn B OTAENbHYIO KaTero-
puio paboT, npeacTaenset cobon npeaBapuTenbHbIi OTEOP UMK OUEHKY OCYLLLECTBUMOCTU M MOXET TalKe BKNoYaTb
pa6oTy No NOAroToBKe KONTMYECTBEHHBIX NOKa3aTenen, Taknx kak Nnpubbinb Ha KaNnUTaNoBNOXeHWS U NEPMO OKyNnaeMocTu
VHBECTULMN.

Mpexae Yyem NpucTynaTh K peanusaummn pekomeHgaunn, ykazaHHbIX B OTYETE MO pe3ynbTaTaM OLEeHKU, PEKOMEH-
AyeTcs NPOBECTU AONONMHUTENbHLIN UHXEHEPHbLIN aHanus.

A.10 Mpunoxenns

WHopmaumio 6onbLioro o6vema, ykasaHue KoTOpoi B OCHOBHOM YacTu OTHeTa He sIBNAeTCA 0653aTenbHbIM, peko-
MeHAYeTCS BbIHOCUTh B NPUIOXKEHWUS, YTO NO3BONNT CHOPMUPOBATE NOHATHYIO CTPYKTYPY oT4eTa. [leTansHas conyTCcTByio-
wast MHPOPMaLKs, K KOTOPOI MOXXHO OTHECTU pacyeTbl SHEPronoTpebneHns, SKOHOMUM 3aTpaT U aHanm3 SKOHOMMUYECKON
3(pPeKTUBHOCTH, AOMKHA ObITh BbIHECEHA B NMPUIIOXEHUS K OTHETY, a B CaMOM OTYeTe AOIKHbI COAEPXKaTbCSH CCbINKW Ha
COOTBETCTBYOLWMNE NPUNOXEHNA.
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MpunoxeHnvne B
(cnpaBo4Hoe)

PekomeHgauum no achdekTMBHON paboTe CUCTEMbI U CHUXKEHUIO 3HepronoTpebneHus

B.1 O6wwne pekomeHpgauum no achcekTMBHON paboTe cUCTEMEI

OkcnnyaTaunoHHble XapakTePUCTVKM HACOCOB AOMXHbI OTBEYaTh NapameTpam Harpysku 1 cConpoTUBNEHUst Tpybo-
npoBoaa, 4To o6ecneynT COOTBETCTBUE IKCMITyaTaLMOHHbLIX NapaMeTpoB HAaCOCOB cre LndrKaLusaM NpoU3BoanTens.

UTo KacaeTcsi CMCTEM BbICOKOM MOLLHOCTM € 6ONbLUMM CPOKOM CNy>KObl, U3MepeHne AaBneHns, pacxogau MOLWHOCTU
AOIKHO PerynsipHo Npou3BoANTLCH B COOTBETCTBYIOLWMX TOHKAX CUCTEMBbI 41151 NpoBepKU 3PdPeKTUBHOCTH ee paboThbi.

Haunbonee addekTMBHON sBRsSieTCA SKCMnyatauums Hacoca B Touke onTumaneHoro KM[. Okcnnyatauusa BHe
npegenos gonyctumoro pabovero guanasoHa, onpegeneHHoro NpousesoauTenem Hacoca (CM. pucyHok B.1), aenaetca
HegonycTUMON.
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1 — nanop; 2 — mowHocTh; 3 — KIMM; 4 — KpUTUHECKUIA KABUTALUOHHBIN 3anac; 8 — NPeAnoYTUTENbHbIN pabovunii AManasoH;
b — ponycTumeli pabouuii AManasoH; Yy — Hanop B MeTpax; Y, — NpousBOAMTENbHOCTL B MPOLEHTHOM BbIDAXEHUN;
Y3 — MOLLHOCTb B KUNOBATTAX; Y — KPUTUYECKMIA KABUTALMOHHBINA 3anac B MeTpax

MpwnmeyaHnne— Boicokui KM Hacoca He rapaHTMpyeT BbICOKOW NPOVM3BOAUTENBHOCTH CUCTEMBI B LIENOM,
ocobeHHO ecnu pasmep Hacoca bonblue, Yem Toro TpebyeT cuctema.

PucyHok B.1 — lNpumep xapakTepncTuk Hacoca 1 ero 4onycTumoro paboyero guanasoHa
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Mpumep rpacuka Ha pucyHke B.2 geMoHCTpUpyeT TeMNbl CHUXXKEHUS NoKasaTens cpegHen HapaboTku Ha 0TKas npu
oTaaneHun paboyel ToUkM Hacoca OT Touku onTumansHoro K.

Y, %A
A C E
B D F
r l_ 1,0 MTBF G
1 H
2/
-20 % I+10 %
BER 1 BER
|
|
|
I -
X, %

A — BbICOKWUI NOOBEM TEMNEPATYPLI; B — KaBuTauus Ha HU3KOM pacxofe; C — pecypc NoALLMMHUKA U YINOTHEHUA HA HU3KOM Pacxo-
ne; D — cHWXeHHbIN pecypc pabovero koneca; E — peuupkynauusa Ha Bxoae; F — peuupkynsiumsa Ha Bbixoae; G — HU3KUIA pecypc
NOALMMHUKA U YNNOTHeHWs; H — kaButauus; 7 — HanopHas xapakrepuctuka Hacoca H =f(Q); 2 — xapakrepuctuka KMNJ nacoca
n =f(Q); 8 — xapakTepucTMKa HaaeXxHoCTU Hacoca; X — noaava B % ot nogaum B Touke BEP; Y — Hanop B % ot Hanopa Touke BEP;
MTBF (mean time between failures) — cpedHss Hapabomka Ha omka3; BEP (best efficiency point) — moyka Ha xapakmepucmuke
Hacoca, coomeemcmeyioujas nodaye npu komopol docmuzaemcs MakcumarnsHoe 3Haverue KN4

PucyHok B.2 — XapakrepuncTnka HagexHOCTH Hacoca

Kak npaevno, nponssoguTteny ob6opyaoBaHns ykasbiBatoT NpegnovTuTenbHeii pabounin ananasoH B TOUKE ONTU-
maneHoro KM (BEP), a nHorga v gonyctnmelii pabounii auanasoH. Takue gnanasoHbl MOTyT OTNIMHaTLCS B 3aBUCUMOCTH
oT npounasoguTens. Heobxoammo ctapaTteca opraHn3oBath paboTy 060pya0BaHUA KaK MOXHO BnMXKe K TOUKe ONTUManbHo-
ro KA. OtknoHeHne B MnHyc 20 % nnn +10 % oT nokasatensi pacxoga B Touke ontumansHoro KMNJ osHavaeT cHmxeHne
cpenHel HapaboTkn Ha oTkaa (MTBF) BaBoe. YUTo kacaeTcs HACOCOB € NepeMeHHbIM pacxoaoM, Belbop Hanbonee acdhdek-
TMBHOW TOYKM pabodero gnanasoHa TpebyeT AeTanbHOro paccMOTPEHMUS.

B.2 YnpaBneHune cuctembl, ob6ecnevmBaloLLee ee 3SKOHOMHYIO paboTy

B.2.1 O6wme nonoxeHnsn

TpexthasHble aCUHXPOHHbIE ABWUTraTeNM B NPUBOOHBLIX HACOCAX MMEIOT napameTpbl, o6ecrneyvBatoLLmMe MakcMManb-
HbIV N 6N 3KMIA K MakcumansHomy KM npy nio6bix yenoBmsx akcnnyataumm (kak npaeuno, ot 50 % o 100 % Harpy3skv n
oT 35 % po 100 % Harpyskv Ansi BbICOKONpou3BoauTenbHblx gsuratenen B cooteetcteum ¢ FOCT IEC 60034-1). Yo
KacaeTcsi oOCTanbHbIX TUMOB ABUraTenewn, pabounii guanasoH 4oMmKeH COOTBETCTBOBATL PEKOMEHZaUNAM NPOU3BoaNTENS.

Heobxoammo ycTaHOBUTE NpaBmna ynpaeneHusi, TEXHUHECKOro 06CnyXMBaHUA M pEMOHTA.

PekomeHayeTcs BECTU XypHarbl perncTpaumm 4aHHbIX paboumnx XxapakTepUCTUK U apXMBbI TEXHUYECKUX AaHHbIX.

MepcoHan, oTBETCTBEHHbIV 3a yNpaBneHne n aKkcrnnyaTaumto, 4OMKeH MMeTb AOCTaTOUHYO NOArOTOBKY, COOTBET-
CTBYIOLLYIO 3aHVMaeMOoW SOIKHOCTHU.

B.2.2 PekomeHAaunm no ynpaBneHUIo CUCTEeMON

KoMnoHeHTbl apheKTUBHON CUCTEMbI AOSIKHbI MCMONb30BATLCA M 9KCMNyaTUPOBaThLCSA Takum 06pasom, 4tobbl noa-
AepXvBaTh BblCOKUI ypOBEHb 3HPEKTUBHOCTU BCEN CUCTEMBI.

OTHOCUTENBHO CUCTEM, KOTOPbIE AONIFOe BPEMS SKCMNyaTUPOBanuch NPU YaCcTUYHOM Harpy3ke Unu MMeoT 3Haum-
TenbHOE N3MEeHeHWe Harpy3kv Ha CTOpOHe noTpebneHns, HeobXxoarMo NPYHUMATL AOMKHbIE Mepbl Ans noaaepXaHusi
BbICOKON 3(PdPEKTUBHOCTM IKCNNyaTaumMm Npu NobbIX YCNOBUSIX, €CNK 9TO NPaKTUYECKM OCYWECTBUMO C TOUKU 3peHUs]
TEXHNYECKNX N PUHAHCOBBLIX BO3MOXHOCTEWN.

Ons onpegenenns ahhHeKTUBHOCTU CUCTEMBI, HEOBXOAMMO OLEHNTL CODMIOAEHNE TEXHOMNOMMYECKNX TpeboBaHni
no Ka4ecTBy, OXpaHe Tpyaa u 6esonacHocTu. Ecnu cuctema He cooTBETCTBYET YCTaHOBINEHHBIM HOPMaM, HeEoGXoauMo
paspaboTaTtb 1 peanv3oBaTb MaH KOPPEKLUNOHHbIX AeUCTBUIA.

B.2.3 O6HOBneHMe M ycoBeplUeHCTBOBaHWE CUCTEMbI

Ecnu B xoge oueHku 6b1No yCTaHOBMNEHO, YTO CMCTEMa He COOTBETCTBYET CTaHAapTam 3 heKTMBHOCTU, Heobxoau-
MO MPOBECTUN NPOBEPKY paboTbl CUCTEMbI U COCTABUTL OTYET MO pe3ynbTaTaM Takow NpoBepku. OTUeT AOMKEH BKMNIOYATh
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JaHHble 0 MeToAax NMPOBEPKW, aHANN3a AaHHbIX M O Mepax NoBblLWeHWs 3hHEKTUBHOCTH, a TakKe ycTaHaBNUBaTb rpaHnLbl
OTBETCTBEHHOCTM 3a BbINOTHEHWE Takux Mep.

OT4eT foMnKeH XpaHNTLCA B 4OCTYNHOM MeCTe.

MNpwv NpoekTMpoBaHUM NN PEKOHCTPYKLMM HACOCHON CUCTEMBI, HEOBXOAUMO BhIMOITHUTE OLIEHKY MO OrnpeaeneHunio
OCHOBHbIX PEXXUMOB €€ aKCnnyaTauuu.

B.2.4 O6Bs3Kka HACOCHOW CUCTEMbI

YBenuueHne BHYTPeHHero gnametpa Tpybonpoeoaa siBnsieTcs Hambonee aMEKTVBHBIM METOZOM CHUXEHUS
noTepb Ha TpeHKe B TpybonpoBoae, YTO NPUBOAMNT K CHUXKEHWIO SHepronoTpebnenus. Hanpumep, yBenmuenne guameTtpa
Tpybbl Ha 10 % no3BonseT CHU3UTb NOTEPU Ha TpeHue B 06nacTu TypOYneHTHOro TedeHust npubnuanTtensHo Ha 40 %.
B uenom, ecnv roeopuTh 0 Nepekaqke B3BELEHHbIX BELLLECTB B XWAKON cpede, CKOpOCThb NOTOKA AOIMKHA YAEPXMBaTHCA
Ha MakCMmarnbHO HU3KOM YPOBHE.

KonuyectBo u3rnb6oB Tpybbl JOMKHO OblTb MMHMMAamNbHbIM, W Paguyc M3rMbOB AOIKeH ObiTb MakcMmarbHO
6oMNbWKUM, YTO NO3BONUT MUHUMU3NPOBATEL MOTEPU Ha TpeHWe. Pagnyc narmGoe gomkeH 6biTb He MeHee YeM B 1,4 pasa
6onbwe gnameTpa Tpy6onpoBoga.

Heobxogumo nsberaTb pe3koro usMeHeHUst AuameTpoB. PEeKOMeHA0BaHO Ucnonb3osaHune anddysopa.

Mpw BeIGOPE KOMMOHEHTOB CUCTEMbI, CIIEAYET NOMHWUTL O HEOBX0AMMOCTU MUHUMU3aLMK MOTEPb HA TPEHUE BO BCEM
o6opyaoBaHun. O6opygoBaHme 4OMKHO GbITh NpeaHa3Ha4veHo Ans paboThl C NepeKkayunBaeMon XUAKOCTbIO.

BeicoTa pacnonoxeHusi ypoBHs1 CBOGOAHON NOBEPXHOCTU XKMAKOCTU B pe3epByape 1 AaBrneHne Ha ee NOBEPXHOCTU
BMMAIOT HA CTaTUYECKUIA HANOP CUCTEMbI, KOTOPbI HEOBX0AMMO CBOANTL K MMHUMAaNbHO BO3MOXHOMY YPOBHIO.

Tpu amom HeobxodUMO MOMHUMBb, YMO pacyem HacoCHOU cuCmeMbl — 3MO KOMIIIeKCcHas 3adaya u npusedeHHsle
8bilue pexomerOayuu HeobxodumMo COOMHOCUME ¢ Opyaumu MEXHON02UYECKUMU mpebosaHUSIMU CLUCMEMEI.

Mpumep — YeenuueHue Quamempa mpy6onpoeoda ¢ Uesibio CHWXeHUsT NTomepb Npueodum K y8esluMeHUo
cmoumocmu mpy6onpogoda u 3arnopHoli apmMamypbi, y8esIuUMeHU Maccbli cUCMeMbl U M. 0., @ MUHUMalbHas
CKOpOCMb MTOMOKa Npu nepexavyusaHuu xudkocmel, codepxaujux msepobie Yacmuuyb! onpedesnsiemcs u3 ycno-
eus sbiHOCa meepodbix Yacmuy.

B.3 O6wue npuuMHbl M cnocobbl YCTPaHEHWUA YPEe3MEePHOro 3HepronoTpebrneHusi LeHTPobeXHbIMM
Hacocamu

B.3.1 O6wme nonoxeHunna

Mpexae Yem HavaTb NPUMEHATL TOT MM MHON MEeTOA aHannaa, O4YeHb BaXHO YETKO ONpeaenuTb NnapameTpbl CUcTe-
Mbl Y pasnuunst Mexagy ux pacHeTHbIMU U DaKTUHECKM MM 3HaHEHUSIMU, U TONBKO NOCe 3TOro NPpMcTynaTh K OLeHKe BapuaH-
TOB CHV>XEHWs SHepronoTpebdneHus.

CnepyeT NpUHMMAaTL BO BHUMaHWUe TOT (DaKT, YTO Nocrne M3MeHeHUst PU3NUECKMX UMK SKCMyaTauMoHHbIX NapameT-
POB, XapakTePUCTUKM CUCTEMBI, BEPOSATHEN BCEro, UBMEHSITCS, UTO NOBMNeYeT U3mMeHeHne noTpebHOCTEN CUCTEMBI U HEO6-
XOAMMOCTb B MOBTOPHOM aHanuse. [pu kaxxgom nocnegyowem naMeHeHnm, BHOCMOM B CUCTEMY, €CTb BO3MOXHOCTb
nepeoLeHnTb ONTUMAalbHbIE SKCNTyaTauMoHHbIE NapaMeTpbl ANA TAKOW CUCTEMbI.

B.3.2 CHMxeHMne noTepb HaNopa cUCTeMbl

Mpumepbl BAPMAHTOR CHKEHWUS MOTEPb Hanopa B CMCTEME NPUBEAEHbI HUXKe. JTOT NepeyeHb He ABNASTCH ncHep-
nblBaOWWM, M B HEM NpUBeAeHbI Hanbonee pacnpocTpaHeHHble BapuaHTbl, HApaGoTaHHbIE C ONbITOM:

a) ybpaTb/CHU3NTL HeoNpaBAaHHOE APOCCENMPOBaHUE U/MNN peLMpPKYNsLNIO;

b) mpoBecTn ouMCcTKy UK TEXHUYECKoe 0BCNYXMBaHWE 3arPsI3HEHHLIX ANEMEHTOB, TAKMX Kak TeNNOOGMeHHUKK;

C) MepeKpbITb NIMHUK, BeayLuMe K BCromoratensHoMy unu Hepabouemy o6opyaoBaHuio;

d) o6ecneuntb NpaBuITbHBIN PEXUM 3aNONHEHUs 1 ieaspaunm NpUNogHsTLIX y4acTkoB TpybonpoBoga;

€) OYNCTUTB 0CaAO0K M NMPUHATL MEpPbl N0 CHUXeHMI0 06pa3oBaHusi ocagka Ha Tpybax, TennoobmeHHukax n paboymx
KOMMOHEHTAaX;

f) no BoamoxHOCTM M3GeraTe HaNUBa NPUEMHOIO pe3epByapa OTKPbITON CTPYEW;

g) noggepXvBaTb pacxof CUCTEMbI Ha YPOBHE, COOTBETCTBYIOWEM €€ NOTPebHOCTAM;

h) noggepxuBaTb ONTMMAarbHYO TEMIEPATYPY NPY NepeKaqke BA3KUX KNAKOCTEN;

i) oTAenMTbE BCnoMoraTtenbHble CUCTEMbI, TPebyIoLLMe HaMHOIO MeHbLUEro 3Ha4YeHNs1 pacxoaa Npu Hanope, KoTo-
pbIi HAMHOMO NPeBbIWaeT Hanop B OCHOBHOW CUCTEME.

B.3.3 CHuXeHune ypoBHA pacxopa cnctemMbl

BapuaHTbl CHUXEHUS1 YPOBHS pacxoda CMCTEMbI NPYBeAeHbl HUXe., TOT NepeYeHb He SBMNSETCA UCHEPMNbIBAOLWUM,
1 B HEM NpuBeaeHbl Hanbonee pacnpocTpaHeHHbIe BapuaHTbl, HapaboTaHHbIE C OMNbITOM:

j) noaaepxvBaTte ONTUManbHYO Pa3HOCTL TeMnepaTyp NP1 UCNONb30BaHUM TENNOOBMEHHMKA W, MO BO3MOXHOCTH,
yunTbiBaTh pacyeTHbll KM TennoobMmeHHnKa;

k) ymanuTtb HEHYXXHble BETBM TPYBONPOBOAOB M apMaTypy;

1) cHM3NMTB pacxod B NEPUOAMHUECKMX NPpOoLeccax 3akadvkv U ONOPOXHEHNS 40 MVHUMAaIbHOIO YPOBHS, KOTOPbLIA He
npvBeaeT K HeAOMYCTUMbIM U3MEHEHNAM B OCHOBHOM TEXHWYECKOM NpoLecce;

m) BbIKIOYaTb HACOCHI, €CNN OTCYTCTBYET HEOBX0AUMOCTL B MepeKayke.
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B.3.4 O6ecneuyeHne Hanbonee adppeKTMBHON PAGOTHLI KOMNOHEHTOB

MokasaTtenu akcnnyaraunoHHON 3¢ PEKTUBHOCTU Pa3NMUHbBIX KOMIMOHEHTOB, BXOASALWMWX B COCTAB HACOCHOW CUCTE-
Mbl, MOTYT 3HQUUTENBHO OTNNYATBLCH B 3aBUCMMOCTU OT TOFO, HA KAKOM Y4acTKe CBOEW XapakTepucTukv onm pabotaioTt. Kak
npaBwro, ABUraTeny IorkHbl paboTtath Ha yuacTKe Nockon Kpueoi. OnTumansHON SBMAETCH IKCrnyarauus LeHTpoGex-
HblX HACOCOB B MakCUManbHOM NpubnuxeHum k Touke ontumansHoro KM (cM. pucyHok B.2). Pabota HanapameTtpax, KOTo-
pble 3HaUUTErNbLHO oTAaneHbl oT Toukn onTumansHoro KM, seget k 6uicTpoMy cHuxenuto KM n HapaexxHocTM Hacoca.

Heobxogumo yunTbiBaTh 3HaUMTENbHBIE Pasnuuus B 3hMEKTUBHOCTU MEXAY Pa3HbIMU BUAAMU SMEKTpoaBUraTe-
Nen 1 ocTanbHbIMY MPUBOAAMM.

M pwumeyaHun e — N3bbiTouHoe NoTpebneHne 3HEPrn CUCTEMON MOXET ObiTb BbI3BAHO paboToln ycTaHOBNEH-
HOro 060py1I0BaHUs B 3HAUMTEINBHOM OTAANeHun ot ToYku onTumansHoro KIz.

CyuwecTtByeT 60MbLLIOE KONMUYECTBO BEPOSITHLIX NPUYMH. BONbLIMHCTBO U3 HUX CBSA3aHbI C UBMEHEHMEM NapaMeTpoB,
yKa3aHHbIX B crie uudukaumm, u uameHeHneM NnoTpebHOCTEN CUCTEMBI, YTO BO BCEX CMYyYanX NPUBOAUT K CHUXEHMIO 3chhek-
TMBHOCTM cucTembl. Huxke npmeegeHbl Hanbonee pacnpocTpaHeHHble hakTopbl:

- Ha 3Tane npegBapuTenbHOIO NPOEKTUPOBAHUA CUCTEMBI M A0 HaYana aKkcnnyaTauum CUCTeMbI cywecTByeT 6onb-
Woe KOoNM4ecTBO HeonpeaeneHHocTel. Beibop 06opyaoBaHns NPoM3BOANTCA NO CTaHAAPTHON CXeMe, U 3TO, B COMETaHUN
€ 3KCNNyaTauMoHHbIMK KO3 uUMeHTamMm M pacyeTHbIMK 3anacamm, HYacTo NPUBOAUT K YBENUYEHUIO Pa3MEPOB CUCTEM
CBepx HeobxoaANMBIX;

- CUCTEMbI NPOEKTUPYIOTCSH C yH4E€TOM M36bITOYHbIX NOTPpe6GHOCTeN;

- ecnu dakTnyeckne noTpebHOCTU CUCTEeMbl 3HAYUTENBbHO OTNMYAINTCA OT NPOU3BOAUTENBHOCTU Hacoca, 3TO
oTpULaTenbHO CKa3bIBAETCsl Kak Ha 3pHEKTUBHOCTU CUCTEMbI, TaK U Ha ee HAAeXHOCTH;

- WU3MEHEHWE YCIOBUI CUCTEMbI, BbI3BAHHOE U3MEHEHUAMM NOTPeBHOCTEN, N3HOCOM CUCTEMbI UM 3aMEHOW TOro
WINW MHOTO KOMIMOHEHTAa uIn o6opyaoBaHus;

- HegoCTaTovyHOe NMOHMMAaHWE TOro, YTO W3BLITOYHOE SHepronoTpebneHne MoXeT ABMNATLCA NpudnHon Gonee
BbICOKMX 3aTPaT NP NPUHATUM PELLEHUI O HOBbIX UHBECTULMSAX, YTO BEAET K yCTaHOBKe 060pyaoBaHns ¢ 6onee BbICOKMMM
3aTpatamu 3a CpoK CryX6bl.

B.3.5 U3ameHeHne BpemeHn paboTbl HACOCHON CUCTEMbI

BapuaHTbl, OCHOBaHHble Ha U3MeHeHUn paboTbl HACOCHOW CUCTEMBI, YacTO UCMONb3YIOTCA B TOM Cnyvae, ecnu B
XapakTePUCTUKE CUCTEMBI MOTEPU HA TPEHWE COCTABISIIOT OCHOBHYIO AOMI0. DTW BapUaHTbl NPUMEHUMGI, CPEAN NPOYEro,
ONA Cneaylowmnx CUCTeM:

- HacocCHble/KaHanM3aunoHHbIE CTaHLMW;

- CUCTEMBbI, y KOTOPbIX TapUdbl Ha 3NEKTPOIHEPIUIO BAPLUPYIOTCH B 3aBUCMMOCTU OT BPEMEHU UCTIONb30BaHUs, UNn
npyMeHsieTca Tapudg ¢ NNaTor 3a NpUcoeaNHEHHYIO MOLLHOCTD;

- CUCTEMBI, KOTOpbIe paboTaloT, B TO BPEMs Kak OCHOBHOW NPOLiece He 3anyLueH. YacTo NpuMeHsieTCSl KOHTYP peLup-
Kynsaunm BMeCTO OTKIMTIOYEHUA Hacoca npu OTCYyTCTBUN HeO6XO,EI,VI MOCTW B NepeKadke;

- CUCTEMbI C HECKONMbBbKUMMW Hacocamu, paboTalowmmMmn napannensHo, KOTOpbIe UCNOMNb3YIoT BonbLiee KONMMYeCTBO
HaCoCOB, YeM hakTUYeckn HeobBxoanmMo ANs YAOBNETBOPEHUS] TEXHONOMMYECKUX NOTpeBHOCTEMN.

MOHWTOPUHT yAenNbHOro pacxoaa SHeprum NO3BoNsAeT NOBbICUTE 3PHEKTVBHOCTL NPOLECcca NepPeKkayunBaHNS K-
KOCTW 8 60/IbLULIHCMBE HACOCHbLIX CLICMEM.

B nogaensiowem 6oNbWKWHCTBE CryYaes, NPOWM3BOAUTENBHOCTL Hacoca NPeBbIWaeT hakTuieckmue noTpebHocTH
cnucTeMbl. ITO 0COBEHHO aKTyarbHO AN NPOLECCOB, CBA3AHHBIX C 3aKa4ykoM XUAKOCTU B pe3epByapbl Ansi XpaHEeHUs.
Hanpvmep, 3anonHeHne pe3epByapoB Ha NMPOMbILLIEHHbIX 06 bEKTaX; 3aKayka XNOKOCTU B CKBaXXWHBbI; 3arnofiHeHue pesep-
ByapoB Ha MyHUUunarnbHbIX obbekrTax. 3aI'IyCK N OCTaHOBKa Hacoca NponcxogatT asToMaTUYeCKU Npu JOCTUXKEHUU onpeae-
TNIEHHOIO YPOBHS XUAKOCTU B pe3epByape/6ake nnn ckBaxmHe. CHUXeEHUE YpOBHSI pacxoga NpUBEAET K MOBbLILLEHUIO
HapaboTku, HO, C APYrov CTOPOHbI, TAKOE CHUXEHME NOBMNeYyeT 3a CODON IKOHOMUIO B BUAY CHUXKEHUS NOTEPb Ha TPEHWMe.

B npeanpusitusx ¢o 3HaunTeNbHbIMW UBMEHEHVSIMU HArPY3KWU HA CTOPOHE NOTPebneHns, CHUXKEHNe YPOBHS pacxoaa
MOXET NPUBECTU K CHUXKEHUIO I'IOTpe6J'IeHVIF| MOWHOCTN U COOTBETCTBYIOWEMY CHUXEHUIO 3aTparT, YTO HE Bcerga BeaeT K
3KOHOMUW SMTEKTPO3HEPTUN.

Ha MHormx npeanpusiTusix Hacocbl NpoAornxatT paboTate cBepx HeobGxoaumoro BpeMeHu. [Nprmepom siBnsATCS
nNpeanpusiTUsi ¢ HECKONbKMMK Hacocamu, paboTalwumm napannenbHo, KOTopble NepekaqvnBalT XUAKOCTb B 06beme,
npesbiWatowem pakTnieckne noTpebHOCTU. ITO He PEeAKOCTb Af1si CUCTEM, B KOTOPBIX UCNOMb3YIOTCS MPaaNPHU 1 OXNax-
Jaowme TennoobmeHHMKM, OnepaTtopskl He BLIKIIOHYAOT HACoCk! TOrAa, korga ux paboTta 6onee He HyXXHa, M OCTaBMSIOT UXB
paboyem CoCTosIHMK, KOrAa NOTPeBHOCTU B HUX HeT coBceM. [JaHHYH CUTyaumio MOXHO pacno3HaTb, M3MepUB Pa3HOCTb
TemnepaTyp Ha rpagupHe/TennoobmeHHrke. Ecnv nokasatenu pasHocTy TeMnepaTyp HWKe ONTUManbHbIX, pacxos Cruiu-
KOM BbICOKWUIA. B Takow cuTyaumum, MOXXHO OTKIMOUNTL OAWH MM HECKOIIBKO HACOCOB, UNU CHU3UTL UX NPOU3BOANTENIBHOCTB,
M3MeHuB 060pOoThI.
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B.4 Mpumepbl pacyeToB OCHOBHbIX BapuMaHTOB CHMXEHUsI 3HepronoTpe6neHusi Ans LEHTPOGEeXHbIX
HacocoB

B.4.1 Pacuet aHepronotpe6neHusa cUcTeMbl A0 U NOCe MOAepPHU3aLumn

O6LmMe NoNoXeHus.

Llenb — MuHMMKn3nMpoBaTtb 3HepronoTpebneHune cyllecTBylollel cuctembl. [MocTaBneHHasa Lenb OocTuraeTcs
nyTeM oLeHKM pabounx napameTpoB CyLLECTBYIOLLENA CUCTEMbBI U ONpeerneHNsl BO3MOXHOCTEN CHKEHUS Hanopa cucrte-
Mbl, pacxoaa u BpeMeHu HapaboTku, a Takke nytem obecneveHnsi paboTbl KOMMNOHEHTOB CUCTEMbI MakCMMarnbHO 6NN3Ko
K Touke ontumanbHoro K.

Mapaenuyeckas aHeprvsi, nepesasaemast HaCOCOM XUAKOCTM, paccuuTbiBaeTcs no chopmyne?)

p = QHp
"' 367000
roe Py, — rvapasnuyeckasl MOLIHOCTb, NepefaBaemas HacocoM, kBT;
Q — nopayva Hacoca, M3/u;
H — Hanop Hacoca, M;
p — MNOTHOCTb NEpeKauMBaeMo XUAKOCTH, Kr/MS3.
OnekTpuyeckas MOLWHOCTb, Heobxoaumas Ansa noaaepxaHus paboTbl CUCTEMbI, paccyYUTLIBAeTCA No hopmyre
P = P—W
° MeNuMp

(B.1)

(B.2)

rae np — KI[ Hacoca;
ny — KNA aeuratens;
np — KM npuBoaa (ecnv npueoa He YCTaHOBMEH, NapaMeTpy NpuceanBaeTcs 3HaveHme 1).

Iins onTumMnsaumm paboTbl HACOCHBIX CUCTEM, BbINOMHSIOT CreayoLme AeACTBUS:

- MUHUMMW3aLUS pacxoaa;

- MMHMMM3aLMSA Hanopa Hacoca;

- ONTMMM3aLus BpeMeHU HapaboTku;

- MakcumarbHOe NoBbileHne 3¢pheKTUBHOCTU KOMMOHEHTOB.

OnTUMM3aLmMio MOXHO BbINOMHWUTL, UCMONbL3YSA cyllecTBylolee obopynoBaHue. ViHorga AONONHUTENBHYIO 3KOHO-
MWIO MOXHO MONYy4UTb NpY 3aMeHe 06opyaoBaHus.

B.4.2 Mpumepsb!

CnepytoLwime npumepbl AEMOHCTPUPYIOT pacyeThl Ans onpeaeneHus:

- 3HepronoTpebrneHns cuctTembl 4O MOAEPHU3ALUMY;

- 3HepronoTpebneHns nocne naMeHeHus paboyero npouecca;

- 3HepronoTpebneHns cuctembl NOcne 3aMeHbl €€ KOMNOHEHTOB.

Ha pucyHke B.3 nokasaHa cuctema nepekadku XXuakoctu us pesepsyapa 1 B pesepsyap 2. KoHTyp peumpkynsuum
no3BonseT nogaepXxuBaTb MOCTOSIHHOE AaBreHue Ha BbiIxode Hacoca. Perynupylowmi knanaH ¢ OAaTYMKOM YPOBHS,
HacTpoeHHbIM Ha flaBneHue 0,45 MlMa, nogaepxnBaeT NOCTOAHHbIN YPOBEHb XXMAKOCTU B Bake 2. NpuBog Hacoca oT ABura-
Tens oCyLIeCcTBNSETCS HaNpPsAMYHo.

P — patuuk gaBneHust; L — gaTymk ypoBHS

PucyHok B.3 — Mpumep ynpoLueHHOM TEXHONOTUYECKOM CXEMbI

2 YucneHHbill KoaghgpuyueHm, pasHbili 367000, nosiensemcs u3-3a UCrosib3068aHUs HeCmaHAapMmMHbIX pasmMepHoc-
mel hu3uYECKUX 8€MTUHUH, 8XO05ILUUX 8 8bIpaXKeHUE. 3HadeHuUe 0aHHO20 KoaghghuyueHma makxe y4umbieaem YucrieHHoe
3HaYeHUe mako2o rnapaMempa, Kak yckopeHue c80608H020 nadeHusi g = 9,81 M/c?, komopbili Haxodumcs 8 yucrumene
rpedcmaesneHHO20 8bIPaXKeHUsl.
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McxooHble AaHHble AN pacyeTa:

NMOTHOCTb Nepekaynsaemoit Boabl 998,3 kr/m3 npu Temnepatype 20 °C;
CTOMMOCTb 31eKTpoaHeprum ansi ctaHumm: 0,10y, e./kBTy;
M3MepeHHbI pacxop; 450 m3/u;

M3MepeHHble NnokasaTenu pabo4yero pacxoaa:

- 340 m3/4 k pesepayapy 2;

- 110 M3/4 Ha KOHTYP PeLMPKYNALMUY;

- M3MepeHHbI 06LUMIn Hanop Hacoca: 46 M;

- 3neKTpu4eckas MOLHOCTb: 78 KBT;

- KNA anektpoasuratens: 94%;

- 61324(70 %) ronoBoit HapaboOTKN.

B.4.2.1 Onpenenexune ypoBHA 3HEPronoTPe6eHNs U rofoBbIX 3KCMyaTaLUOHHbLIX PACXOA0B.

Ha pucyHke B.4 nokasaHa xapakTepucTuka Hacoca.
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1 — Hanop, M; 2 — kaBuTaumoHHbIN 3anac NPSHR, M; 3 — mMoLyHocTb, KBT; X — nogaya Hacoca, m3/y

PucyHok B.4 — Mpumep paBoueii xapakTepucTukn Hacoca (npu nopade 450 m3/y)

OHepronoTpebnenue paccuutaHo no coopmyne (B.2) u paBHo 82,9 kBT.
Hapa6oTka HacocHol cuctembl coctasnseTt 6132 4/r (0,7 - 8760 y/r).
MokasaTenb rofoBbIX 3KCMNyaTauMoHHbIX pacxofos (AOC) paccunTbiBaeTCA creayowmm obpasom:

AOC =82,9 kBT-6132 u/rog- 0,10 y. e./kBT4 = 50830 y. e./rog.

B.4.2.2 Onpepenexue Tekywwmux noTpebHOCTEN CUCTEMBI.

MonyyeHHble AaHHbIE YKa3blBalOT Ha cregytoLlee:

- Tekylas noTpebHOCTL cucTeMbl coctasnsaeT 340 m3/y;

- pacxop yepes BaiinacHyto nuHuo B o6beme 110 M3/4 MoXeT BbiTb YCTPaHEH B LIENAX 3KOHOMMMN,

B.4.2.3 OnpepeneHne TeKyLlero roqoBoro 3HepPronoTpebneHns u rogoBbIX 3KCNyaTauMoHHbIX pacxonoB 6e3
3aM€eHbl KOMMNOHEHTOB.

YcTpaHeHue pacxoaa yepes 6annacHyo NMHWUIO AaeT creaytoLume pesynbTaThl:

- nopaya 340 m3/u;

- Hanop: 48,7 m;

- KNA: 62 %.

OHepronoTpebneHne, paccumTaHHoe no opmyne (B.2), coctaenseT 77,3 kBT. FofoBble 3KCnyaTaLuoHHbIE pac-
xoabl cocTaensAwT 47400 y.e.

22

(B.3)



roCT 33969—2016

HononHuTteneHas 3KOHOMWS MOXeT OblTh NOMyYeHa C MOMOLLBIC UCMONb30BaHUS AONONHUTENBbHBIX AAHHBIX, NOMY-
YeHHbIX B pe3ynbTate NepBoOro aHanmaa;

- nepenaj aaBrneHuii Ha perynvpyroLLen 3aaBukke MoxeT 6biTb CHUxeH ¢ 0,175 MIMa go 0,1 MIMa.

- noppeska pabouero knacca ¢ 327 Mm 10 282 MM CHXaeT Hanop Ao 41,3 m npy noaave 340 m3/4 1 85 % K.

OHepronoTpebneHne, paccuntanHoe no dopmyne (B.2), coctaensieT 63,5 kBT. FoaoBbIe akcnnyaTauMoHHble pac-
xogel coctaensoT 38930 y. e.

B.4.2.4 OnpepgeneHue TekyLero roqoBoro 3HepronoTpetneHuns v rogoBbIX SKCNMyaTaUunOHHbBIX PACXOA0B CUCTEMBI
€ y4eTOM 3aMeHbl KOMMOHEHTOB.

YcTaHoBKa 4acTOTHO-perynvpyemMoro Nnpueoga gaet criegytolwme pesynbTaTs!:

- 1580 06/MuH npy nogaye 340 m3/y;

- Hanop: 37,9 m;

- KNA Hacoca: 66 %.

OHepronoTpebneHne, paccunTaHHoe no opmyne (B.2), coctaenseT 59,5,3 kBT.

"opoBbIe 9KCNNyaTaunoHHbIe pacxogsl coctaensioT 36490y. e.

Mokynka HOBOro Hacoca A1 COOTBETCTBUS TEKYLLMM NOTPEOHOCTAM:

- nogava 340 m3/y;

- Hanop 41,9 m;

- KM Hacoca: 84 %:

- KNAd gevrarensi: 94 %.

OHepronoTpebreHne, paccumTaHHoe no hopmyne (B.2), coctaensiet 49,1 kBT.

"opoBbIe 9KCNNyaTaumnoHHble pacxodsl coctaensioT 30110y. e.

B Tabnuue 1 npvBeaeHbl UTOrOBbIE pacHeTHbIE AaHHbIe MO CHKEHWIO 3HepronoTpebnexus.

Tab6nwuuya B.1— WUToroesble pesyneTartsl

CocTosHue Mopava, m3/y Hanop, m KnA nacoca, % dnepronotpebnenne, | SkennyataunonHeie
kBT/u pacxogel, y.e.
PeanbHble ycrnoeus® 450 46,5 73 82,9 50 830
YcTpaHeHHbIi  pacxod depes 340 48,7 62 773 47 400

HGannacHyto NMHNIo
MoppesanHoe pabouee koneco 340 41,3 65 63,5 38 940

YcTaHoBNeH 4acTOTHO-perynu-
pyembIl MpuBo4

HoBbin Hacoc 340 41,9 84 49,1 30110

2 Insi Bcex npumepoB Gbinn UCNONb3OBaHbl criefylolme napameTpbl cUCTEMbI: Temnepartypa Boabl 20 °C, KA
asurarens 94 %, croumocTb anekTpoaHeprmm 0,10 y. e./kBT4, HapaboTka 6132 u/roa.
6 KMNJ vactotHo-perynupyemoro npusoaa cocraBsnsieT 95 % B COOTBETCTBMM CO crieumdmkaumein Npon3BoauTens.

340 37,9 66 59,5 36 490

B.4.3 BcnomorarenbHble cuCTEMBbI

Cuctema ynroTHEHUs1 MOXeT ObITb elle OHOWM NMPUYMHON Ype3MepHOro sHepronoTpebrieHus. Mcnonb3oBaHne
HENOAXOASILLETO YINITOTHEHUsSI UNK cucTem obecneueHuss paboTocnocoBGHOCTH YNMOTHEHUS MOXET NPUBECTU K M30bITOYHO-
My nOTpebrieHMIio 3Heprum v Apyrux pacxodHblX marepuarnoB. PekomeHayeTcsi npoBepka CUCTEMbl CNeuuanucTom
(cM. Nnpumep HuXe).

YNnoTHWTenNbHbIN y3ern (TOpLoBOe yNNoTHEHUE U cucTeMbl obecneveHnn paboTocnocobHOCTM yNIOTHEHUST) pacxo-
AyeT YacTb SHEPIvK, NOABEAEHHON K HACOCY U3-3a HAJNIMYUS CYXOrO U BSI3KOTO TPEHUSI B YIIOTHUTENLHOM Kamepe, a Takke
BBUZY 3aTpaTt 3Heprum Ha cuctembl obecneveHnss pabotocnocobHoCTU yNNoTHEHUs. B HEKOTOpBIX cUCTEMax ypOBEHb
3HepronoTpebrieHnsi cucteMbl obecneveHnsi paboTocnocobHOCTU YNNOTHEHUSI MOXKET ObiTb paBHbIM UK Aaxe npe-
BblLLAaTb YPOBEHb 3HepronoTpebneHns npueoaa Hacoca.

B HekoTOpbIX HAaCOCHbLIX cuctemax BblGop cuctembl obecneueHnsa paboTocnocoBHOCTU YNNOTHEHUS OKa3biBaeT
CylLleCTBEHHOE BO31eNCTBME Ha 06Liee sHepronoTpebrneHme HaCOCHON CUCTEMBI.

Tpumep — A6pa3usHasi cycneH3ust Ha 800HOU ocHose. TexHonozuyeckull npoyecc npedycmampusaem
ycmaHoeKky OOHOCMYNeH4Yamoz20 WiaMoeo20 Hacoca OOHOCMOPOHHE20 6Cachbi8aHUsl, KOHCOMILHO20 muna ¢
ycmaHoekoli Ha nianax, Komopbiii nepexayusaem 4YepHbIll WeEeNoK Ha UesIo/103HO-6YMaXHOM npednpusimuu npu
memnepamype 75 °C. Yacmoma epawieHusi Hacoca 3600 o6/muH, duamemp 8asia Hacoca — 50 MM, daenieHue @
ynnomrumensHou kamepe — 0,345 MIla, mowyHocms npusoda Hacoca — 37 kBm. CaMmbiM pacnpocmpaHeHHbIM
MemoOoM ynsIOMmHeHUsl 8asia sieNsiemcsi yCmaHo8Ka yrniomHuUmenbHO20 Kosbya unu oOuHapHO20 mMopyoeozo
ynIIOMHeHUs1, ¢ NPOMbISKOU Yucmol sodoil npu memnepamype 10 °C u pacxode 1,9 n/mun 8 060ux cry4asx.
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lompe6neHue 3Hepzuu 3a ebiYemoM nomepb Makoll cucmemsb! ynnomHeHust cocmaensiem 84 kBm e nep-
8y o4epedb u3-3a Heob6xo0uMocmu Haepesa U UcrnapeHust MTOHU3umersnsi 83Kocmu e xode npouecca ebideneHus
U ovyucmkxu npodyKma, 8biNOJIHAeMO20 C TOMOWbLI0 MPOMbLISKU. AllbmepHamuegHoUl cucmemol ynaomHeHus ons
MmaKo20 MexHOJI02U4eCcKO20 Npoyecca ¢ yJacmueM wesioka sisfisiemcsi Ucnofb3ogaHue 080UHO20 MOPYO8020
ynnomHreHusi nod dassieHueM, Yymo obecrieyum UUPKYISUUIO Yucmol 3ameopHoll XudKocmu vepe3 nosocms
MeX0y 8HYMPEHHUM U Hapy>XHbIM yniomHeHuemM. Micnonb3osaHue makoz2o memoda ynnomHeHuUs1 noseossem
CHU3UMb 3HepaonompebneHue cucmembi ynnomdeHuss do 3,9 kBm u daem akoHomuio e 80,1 kBm. Qaxe ecnu
nepexod K 080lUHOMY MOPYO8OMY YIIIOMHEHUIO HE onpasdaH ¢ NPaKMu4YecKol MOYKU 3PEHUs], CHUXeHUe pacxo-
0a NPOMbIBOYHOU XUOKOCMU MOXHO MOJTy4UMmb C MOMOWLIO yCMaHOBKU 8 MYJIKU C MasibIM 3a30POM UJSTU U3MEHe-
HUeM Mecma ycmaHO8KU yI/IOMHUMENbLHO20 KO/bya. 3mo no3eo1um cHU3uUms pacxod do 0,4 s/MuH npu odHo-
8PEeMEeHHOM CHUXeHuU aHepzonompebieHust Ha 67 kBm.

B.5 MpuMepbl pacyeToB OCHOBHLIX BAPUAHTOB CHUXEHWUS SHEPronoTpebneHns AN NOPLHEBLIX HACOCOB

B.5.1 O6wme nonoxeHuns

Mo cBOMM XapaKTepucTKam NOPLUHEBbLIE HACOCHI 3HAUUTENBHO OTIIMYAIOTCA OT LEHTPOGEKHBbIX HACOCOB. Bo MHOMMX
crny4asix nepeoHavarnbHbIl BbIOOP B MONb3Y TAaKMX HACOCOB AENaeTCA MMEHHO N0 NPUYMHE UX HU3KOTO 3HepronoTpebnenus.
B cBsiau € OTNUYMEM XapakTEPUCTUK MOPLUHEBbIX HACOCOB OT LEHTPOBEXHbIX, peKOMeHAOBaHHAA Norndeckas cxema
ynpaBreHusi 0TINYaeTcs OT TON, KOTopas NPUMEHMMa K LEHTPOBEXHBIM Hacocam.

TexHonornyeckue TpeboBaHus HaNpaeneHbl Ha ONTUMM3aLUMIo SHEPronoTPeBGNeHUs C yHeTOM IKCNNyaTaUNOHHbIX
XapaKTepUCTUK NOPLLUHEBOIO Hacoca.

|-|pl/| OuUeHKe CUCTEM NOpLUHEBbIX HACOCOB HGOGXO,EI,VIMO yYUTbIBaTh criegyouwee:

a) nopLuHeBble Hacockl, paboTaloLye Ha NOCTOsSHHBIX 06opoTax, NpeacTaBnsAloT co60in yCTPOoCTBa C NOCTOAHHON
nogaven;

b) nogava naMmeHseTcsH npu USMeHEeHNN BA3KOCTU U AAaBIEHUA, BbI3BAHHbIX « CKONMbXEeHUeM», TO eCTb BHYTPEHHUM
nepemMeLLeHNEM XUAKOCTW BHYTPU HAcoca 13 obnactu BbICOKOro AaBneHusi B 06nactb HU3KOro gaeneHunst. CKonb3awmmn
MOTOK HE3HAYUTENBHbIN U MOXET HE YYNTbIBATLCAHA NPU OLUEHKEe 3Heproad)d)eKTVIBHOCTM CUCTEMDbI,

C) U3MeHeHVe 3Ha4YeHus NoJayvn BCNeACTBUE M3MEHEHUS AABIEHUsI HarHeTaHUs NPOSIBNSAETCA ropasao MeHee
3aMeTHO No CpaBHEHNIO C LI,eHTpOGG)KHbIMVI Hacocamu,

d) cnegyowme npasuna NPUMeHNMBbI K NOPLUHEBbIM HACOCaM:

- nogadvaHanpsaMyto 3aBUCUT OT HaCTOTbl BpalleHus;

- notpebnsieMasi MOWHOCTb HAMPSIMYO 32aBUCUT OT YaCTOThI BPALLEHUS;
- nepenaj aaBneHun onpeaensieTes rmapaBnnkon CUCTEMBI;

- N0Aa4va v MOWHOCTb YBEMMYMBAKOTCS NP NOBbLILLEHUUN BA3KOCTY;

€) MopLIHeBble HAcOChl HarHeTawT AaBneHve, Heobxogumoe cucteme. XornocTol Xoh U ApocCernvpoBaHue He
AONMXHbI NPUMeHsITbCA. B Lensix 6e3onacHocT HeobGxoamma ycTaHoBKa yCTpOWCTBa Ans cbpoca AaBrneHns Ha BbIXO4e u3
Hacoca, YTO He AOIKHO CKa3biBaTbCH Ha 3HepronoTpebneHun, ecnu pasmep ycTponcTea nogobpaH npaBunbHO U OTCYT-
CTBYeT PeumpKynaums Yepes npeaoxXpaHnTenbHbIN KranaH;

f) nopwHeBble HACOCHI He Co34atoT Hamnop, a ux NapameTpbl PacCHUTLIBAIOTCS HENOCPEACTBEHHO HAa OCHOBaHUN pas-
HOCTMW AaBNeHui, a He Hanopa.

CooTHOLWeHne Hanop—aaeeHre MOXKHO paccymTaTh Nno hopmyne:

P=Hpg-107%, (B.4)
rae P — paenexue, Mla;
H — Hanop, m;
p — MNOTHOCTB, KI/M3;
g — yckopeHwue ceoboaHoro nagexus, pasHoe 9,81 m/c2.
Fnapaenuueckas SHeprvis, NepeaaBaemMasi HacoCOM KMAKOCTH, paccuuTbiBaeTcs no doopmynes)
_Q-Ap
Y

P, , (B.5)
rae P, — rvapaenuyeckas sHeprus, KBT;
Ap — nepenag gasnexun, Mlla;
Q — nogava Hacoca, M3/y.
AnekTposHeprus, Heobxoaumas Ans nogaepKaHus paboTbl HACOCHOW CUCTEMBI, pacCcUNTLIBaeTCs1 Mo Popmyne:
_Pyth

Nu Mp

P, (B.6)

rae P, — mowHoCTb Ha Bany Hacoca, KBT;
P, — BHYTPeHHWe NOTepU MOLLHOCTH, K KOTOPBIM OTHOCSITCSl MEXaHMYeCKne NoTepn 1 NoTepy Ha TPEeHWe;

3 YucnenHsill koaghgpuuLeHm, pagHbitl 3,6, M0A6NAEMcs U3-3a UCNONb308aHUS HeCMaHOapmHbIX pasmepHocmeli
bU3UYECKUX 8ENUYUH, 8X00AWUX 8 8bIPpaXKeHUe.
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My — KNO asurartens npu pabote Hacoca Ha noaave Q;
np — KM npueoaa (pemeHHbI NPUBOJ, YacTOTHLIN NpeobpasoBarerb, peaykTop uT. a.).

K BHYTPEHHUM NOTEPSIM OTHOCATCH NOTEPU MOLLHOCTM HAcoca, Bbl3BaHHbIE MEXaHUYECKUM TPEHWUEM, BHYTPEHHEN
peuupKynaumnen, a Takke NOTeEpU Ha TpeHue, Bbi3BaHHblE 3(hHEKTOM TOPMOXKEHUS B KOHTYPE LIMPKYMALWUU XUAKOCTHU.
KonnyecTBeHHy0 OLEeHKY AaHHbIX NOTEPb MOXET AaTb MPOU3BOAMUTENb HACOCHOro 060pyAOBaHMSA.

Tuvnopasmep NPMBOAHONO ABUraTens onpeaenseTcs UCXOAs U3 MakCUMarbHbIX 3HAYEHUI BA3KOCTU NepekayumBa-
€MOM XUOKOCTU M Nepenaja AaBneHUui.

CucTeMmbl NOPLUHEBLIX HACOCOB paboTaloT Ha MakcUManbHbIX NapaMeTpax, eCcnu BbiMOMNHeHbl (PYHKLUMOHANbHbIE
Tpe6oBaHUSl CUCTEMBI B 4aCTU:

- pacxopa npyv MUHUManbHOM NoTpebneHuu;

- pasHOCTV AaBEHUI NPU MUHUMArEHOM NOTPEGNeHuH;

- MUHUManbHOWN HapaboTKK;

- makcumanbHoro K KoMnoHeHToB.

[ns pacyeta onTUManbHOW rMApPaBMYECKON MOLLHOCTU, NOTpeGnsiemMon cuctemMon, HeoGXxoauMoO NOACTaBUTb
COOTBETCTBYIOLLME 3HAYeHUs B ypaBHeHue (B.1). OnTumanbHas MOLHOCTb paccuntbiBaeTcs no oopmyne (B.2) ¢ yyetom
NONy4YEeHHOro 3HAYEHUs1 ONTUMAIbHOM FTMAPABIMYECKON MOLLHOCTU U MakcumanbHbix 3HadeHun KIMNO Hacoca, asuratena
1 npueoaa.

Mpw BbINOMHEHUM OLEHKM HEOBXO0AMMO ONMPAaTLCA Ha YPOBEHBb FOOBOr0 3HepronoTpebneHns paccmaTpuBaemon
HACOCHOW CUCTEMBI.

B.5.2 lNpumepsbl pacyeTa

B.5.2.1 CyuwecTtsytouime ycnosus (cm. Tabnuuy B.2):

Hacoc nogaet xuakocTb U3 pesepByapa 1 B pesepByap 2. Bcs nepekaumBaemas HAacOCOM XXUAKOCTb nonagaet
B pe3sepByap 2. PesepByap 2 Bceraa 3anosiHeH, a U3nuiukv Bo3spallalotca obpaTHo B pesepsyap 1.

B.5.2.2 YnyuweHHble ycnosus (cMm. Tabnuuy B.2):

YcTaHoBnNeHa NMHUA peumpkynsaunm Ana nogaepkaHusi NOCTOSHHOTO YPOBHsSI pacxofa u obecneyeHns pacxopaa
Ha CTOpoHe noTpebneHus (cM. pucyHok B.5).

r\
(>

L — patynk ypoBHs

PucyHok B.5 — TexHonorudeckas cxema ang tabnuubl B.2

OKOHOMUSI 3HeprumM gocTuraeTca 6narogaps ToMy, UTO MEHbLUEE KONUYECTBO XUAKOCTU NepekaymBaeTcs Yyepes
nuTaTenbHYI NIMHUIO K pe3epByapy 2, YTO NO3BONSIET CHU3UTL NOTEPU HA TPEHME.

He ponyckaeTcsi npumeHeHue apoccenupoBanus. Hacoc umeeT npsmoit npuBoa oT Asuratens (6e3 pemeHHou
nepenayu, 4YaCToTHO-perynupyemMoro Nnpueoaa unuv peaykropa).

B.5.2.3 OcHoBHble xapaKkTepucTuku pabounx napameTpos:

- OTHOCMUTENbHas NIIOTHOCTb CUCTEMHOM XuaKocTn coctasnset 0,85, a cpeaHsa CTOMMOCTb 3NEKTPO3HEprum Ans
npeanpuatua — 0,05 y.e./kBTy;

- XMAKOCTb — TYpOGUHHOE CMa3o4yHOe Macno, BA3KocTb koToporo coctaensieT 90 cCtnpu 40 °C;

- nopaya Hacoca — 450 m3/y;

- ONTUManbHbI pacxon — 340 m3/4 B pesepByap 2;

- onTUManbHIN pacxoa — 110 M3/4 B peaepByap 1 no 6aiinacHoii NUHWK;

- U3MepeHHoe AaBreHune Ha Bbixoae Hacoca: 0,4 MMNa;

- OnTMManbHOe JaBMeHWE Ha BbIXOAE Hacoca Npu CHMKEHHOM pacxoze (ONTUMarnbHbI pacxon) No HanpasneHuto
K pe3epByapy 2 (nogada Hacoca octaeTtcs npexHen): 0,27 Mla;

- U3MepeHHasi MOLLHOCTb Hacoca: 73,4 kBT.
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Cucrema paboTaeT npu ykazaHHbIX Bbille napameTpax 70 % Bcero BpeMeHwu.

MpuMmeuyaHne—HeCMOTPSI Ha CXOXECTb C LEHTPOBGEXHBIMU HACOCAMM, A@HHbIA NPUMEP OMUCHLIBAET XUA-
KOCTb, BA3KOCTb KOTOPOW 3HAYUTENBHO BbliLLE, MOTOMY PE3ynsTaTbl HE MOTYT CPaBHMBATLCA U HYXHbI TOMNBKO ANS ONUMCaHNUs
NPUMEHSIEMOTO NoAXoAa.

B Tabnuue B.2 npuBeaeHbl pesynbTaThl NepBOro aHanumaa.

Ta6nuua B.2— CpaBHeHne nokasaTenen CMCTEMbI «40» U «rnocrne» MoaepHU3aLmm

Nasnexne | MowHoOCTb Kng OnekTpuyeckas Foposoe Foposeie
CocTosiHue Pacxog, aHepronoTpeb- | 3aTpaTthbl Ha
3 Ha BbIxoge, Hacoca, | gBuraTens, MOLLHOCTb,
CUCTEMBI Mo/ o rneHue, 3Hepropecypcel,
MMa kBT % kBT
MBTyY ThbIC. y.€.
Cywectaylouias 450 0,4 734 94 78 478,9 23,9
cuctema
YnydweHHas 450 M/ §M3
b HIUX 340 M°/4 K 0,27 55,7 94 59 363,3 18,2
pesepByapy b)
BoamoxHasa ako-
HoMUST — 0,13 — — — — 57
CooTHOLIEHMEe ONTUManbHOW/M3MEPEHHON MOLLIHOCTH 0,76 — —
MpwumedyaHune—Pabota Hacoca Npu TeX e NapameTpax CKOPOCTU U pacxoaa, HO C Nofaven NoToka K pesep-
Byapy B, cHikeHa fo 340 M3/ B cBA3M C Nepekaykor no 6annacHoi nuHumn. JaBnexnune cHmxeHo ¢ 0,4 MMa go 0,27 MMa
B CBSI3U C NOHWXEHWEM AaBMNeHNs B KOHTYPe PeLMpPKYnsLMN.

B.5.2.4 OntumwnsupoBaHHble ycrnosus (cMm. Tabnuuy B.3):

YcTaHaBnMBaeTCa YacTOTHO-PErynMpyemblil IPUBOA K HACOCY 1 NepPEeKpbIBAETCH NMUHNS PELMPKYNALUN.

Mepexoa Kk NCNoNb30BaHMI0 YaCTOTHO-PEryNMPYemMoro NPUBOAA AaeT BO3SMOXHOCTb AaTHUKy YPOBHS pe3epByapa 2
perynupoBath YacToTy BpaLleHUs Hacoca B 3aBUCUMOCTM OT TEXHONOMMYEeCKUX NoTPebHOCTEN CUCTEMBI. DKOHOMS SNeKT-
pPO3HEeprum B AaHHOM Cryvae JOCTUraeTcs 3a CHET UCKNIOYEHNUS MOTEPb B IMHUM PELMPKYNALIMK, a Taloke 3a cCHET MUHUMU-
3auuuv NoTepb Ha TpeHue B TpybonpoBoae MexXay peaepByapamMu (CM. pucyHok B.5).

B Tabnuue B.3 npuBefeHbl YUCIEHHbIE pe3ynbTaThl ONTUMU3ALIMN.
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Ta6nuua B.3— CpaBHeHne onTuManbHbIX MokasaTenen pacxoaa v rnokasarenei pacxoga cuctemsl 6e3 koHTpons
pacxoaa peuupKynsauum

Pabouas | Mow- | KNZ KN onekpu- | - osoe FopoBble
4aCTOTHO- YecKas
c Fonava. Mt uactora | HocTe | ppura- | " Mow. | 2HEpronoT- | 3aTparsl Ha
OCTOSHME CUCTEMBI Aava, BpaLeHus, | Hacoca, | Tens, | P el)\/noro vocrs, | Pebnere, | oHepropecypesi
06/MUH kBT % Egmsona BT ’ MBT-y ThIC. y.€.
YnydweHHas cuctema 450 (3 Hix
340 nopatotest 1200 55,7 94 — 59 363,3 18,2
(0,27 MMMa)
B pe3epB)
OnTumMmnanpoBaHHas
cucTemMa €O CHWXKEH-
HOW 4acTOTON Bpale- 340 925 39,4 92 96 44 6 273,5 13,7
HUA, pacxoaom/aae-
nenmem: 0,27 MNMNa
BoamoxkHasn skoHomUsA SKOHOMUA NO
(ynyyweHHass cucte- _ _ 16,3 _ _ _ 1156 CpaBHEHUIO C
Ma OTHOCUTENBLHO Cy- 22 % ’ CyLeCTBYI0-
WeCTBYIOLLEN) wen: 5,7
BosmoxxHast skoHoMuUsI 3koHOMKA No
(onTMMuanpoBaHHas _ . 34 _ _ _ 205.4 CpaBHEHUIO C
cucTema OTHOCUTENb- 46 % ’ CyLeCTBYIO-
HO CywWwecTByIOWEN) wen: 10,2

Kpome yka3zaHHbIX BApMAHTOB, MOXXHO PACCMOTPETh MeTOAbI, ONUcaHHbie B B 4.
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MpunoxeHne C
(cnpaBo4Hoe)

KBanudukauus, onbIT U npodeccUoHanbHble HaBbIKWM 3KCNEpTOB

C.1 Cwncrembl

B aaHHOM pasgene onpeaensioTcs a3HaHus / NpodeccMoHanbHble HABbIKK, KOTOPbLIMY AOMKHEI 006MnaaaTh 3KCnepThi
B OTHOLWEHVM HACOCHOW CUCTEMbI U NMepeKaYnBaeMon XUOKOCTU.

OcHOBbI 3HepronoTpebrneHns HACOCHbBIX CUCTEM:

- 9KCMepTbl AOIMKHbI BbiTb 3HAKOMbI C HACOCHBIMW CUCTEMAMM, UCMONb3YEMbIMY HA Pa3fUYHbIX NPEAnpUsiTUsX, a
TaKkKe BXOAsWUM B HUX 06OpyAOBaHUEM, BKITIOYas TEXHOMNOIMYECKUe YCTaHOBKY, pe3epByapsl U cocydbl, paboTtawme
noa AaeneHuwemM. Tun 1 KONW4eCcTBO YCTAHOBMNEHHbLIX HACOCOB M NPVMBOAOB MOXEeT BapbMpOBaThCsl B 3aBUCUMOCTW OT
KOHKPETHOW CUCTEMBI;

- 9KCMepThbl JOMKHbI 06nagaTth 3HAHWSIMU OTHOCUTENBHO HACOCOB, NMPYBOAOB, PETYNUpYIOLWEen apmaTypsl, paboumnx
KOMIMOHEHTOB, a TaKXe yMeTb onpeaensiTe hakTopbl N0 KBKAOW COCTaBMSIOWEN, KOTOPblE CKa3biBAOTCA Ha 3HEPronoT-
pebneHun Bcer CUCTEMbI B LLENOM.

Paboune xapakTepucTUKU CUCTEM:

- 9KCMepTbl AOMKHbLI NOHUMAaTb, KaKMM 06pa3om huranHeckme CBOMCTBA (K KOTOPbIM OTHOCSITCH NIIOTHOCTb, BA3KOCTb
¥ AaeneHune) paboyen XMAKOCTU BNUSIIOT Ha BCIO HACOCHYIO CUCTEMY, a TakKke Ha paboTy pa3nuyHbIX ee KOMMNOHEHTOB;

- 9KCMepTbl AOMXKHbI 06nagaTh 3HaHUSIMM OTHOCUTEIBHO Pa3fINYHbIX BUOOB HANopa, TakMx Kak o6Lumii Hanop, craTu-
YECKUI Hanop, NoTepy Hanopa Ha TPeHWe, a TaKkKe yMeTb onpeaensaTh 3T COCTaBNsIIOWMNE B PaMKax paccMmaTpvBaeMon
cMCTeMBbl. QKCNEPTh! AOMXHbBI MOHMMAaTb U YMETb COCTaBNATh pabouyio XapakTepucTUKy cucTeMbl U rpaduk ee Harpy3ku;

- 3KCMepTbl AONMKHbBI YMETb ONpeaensTb NoTEPU HaNopa Ha TPeHWe ANsi BCeX KOMIMOHEHTOB OLeHNBaeMOMN CUCTEMBI,
MCMNOMNb3ys pa3nnyHble METOAb! X ONpeaeneHus;

- 3KCMepTbl 4OMKHbI YMETb onpeaensTb NoTpebHoCTH n Npodunb CUCTEMBI;

- 3KCMepTbl AOMKHbI YMETb ONTUMW3UPOBaTh CKOPOCTb Te4YeHus pabouen XMAKOCTU B cucTeme NpuHMMasi BO
BHVMMaHWe 3aTpaThbl 3HEPrUY, rMpoaAMHaAMNYeckne 0cOBEHHOCTU TeUYEHUs M NOTPEBHOCTN CUCTEMBI;

- 9KCMepTbl AOMXKHbI yMETh ONPeAenaTL NnapameTpbl CUCTEM CHAcocamu, paboTalLWwUMM Kak B napannenbHon, Tak u
B rnocriegoBaTenbHOW KOHMUrypaLuum;

- aKcriepmai G0MKHBI TepUOOUYECKU U3yyames UHEOPMAaUUI O HOBbIX HACOCHbBIX yCMaHo8Kax u ymems nodbupams
Haubornee HaBexHoe U 3¢hchekmusHOE HaCOCHOe 060pyd08aHUE 8 3a8UCUMOCMU OM UX KAYECMBEeHHbIX nokasamened.

C.2 Hacocbl

B gaHHOM pasgene onpeaensitoTes Heobxoammble 3HaHMs / NpodhecCcnoHanbHble HABbIKM 3KCNEPTOB B o6nactu
BINUSIHUS TEX UMW MHbIX NapamMeTPOB HACOCA W XKMOKOCTU HA MMAPAaBIUYECKYI0 CUCTEMY HACOCa M HA CUCTEMY B LIEMNOM.

OCHOBHbIE 3HepreTMYecKkne napameTpbl KUAKOCTU:

- 3KCMepTbl AOIKHbI YMETb ONpeaensaTb pasfvyHble KOMMOHEHTHI NMONMHOW SHEPrum XUAKOCTHU, BXOAAWME B ypaB-
HeHve bepHynnu, a Takxe nx B3aMMogencTeue;

- 9KCMepTbl JOIKHbI YMETb OMpedensiTb M3MEHEHWs1 CBOMCTB XMAKOCTU (NMOTHOCTH, BSI3KOCTH, TEMNeparypbl
nT. 4a.);

XapakTepucTrkm Hacoca:

- 3KCMepThl JOJBKHBI XOPOLWO MOHUMATbL IKCMIyaTauWOHHbIE XapakTepuCTUKWM HAcoca U UX BNuAHME Ha paboTty
cucTembl. K Takmm xapakTepuctmkam OTHOCUTCS Hanop, nogava, MowHocTb, KM/, KaBUTaLMOHHbIN 3anac. AKCNepT Takke
JOIMXKEH 3HaTb U YMETb NPUMEHSATL 3aKOHbI NO406USA HACOCOB.

XapaKkTepucTKU CUCTEMbI U MX BITUSIHWE Ha paboTy Hacoca:

- 9KCMepTbl AOMKHbI YMETb ONpeaensTb, Kakue U3MeHeHusi HeoOXoaMMO BHEeCTW aAnsi onTuMmmsaumm paboTbl
Hacoca B paMKax uccriefyemomn CucTeMbl;

- 9KCMEepThbl AOMMKHbI XOPOLLO MOHUMATL SKCMNIyaTauNOHHbIE XapaKTepUCTUKN HACOCOB, paboTaloWwmx Kak B napar-
nenbHOW, TaK U B NOCIeA0BaTeNbHON KOHDUIypaLmm, a Takke ux B3anMoaencTBrE C COOTBETCTBYOLWMMMW CUCTEMAMU NPU
HOMUWHaNbLHOW UMW PErynMpyemMon 4acToTe BpaLLeHus.

C6op gaHHbIX:

- 9KCnepTbl A4OMXKHbI ObITb FOTOBBI NPOU3BECTU OCMOTP HACOCHLIX CUCTEM A0 Hadana BbiMONHEeHUs OU3anYeCcknx
n3MepeHuii, abbl onpegenuTb NPUOPUTETLI U TPEOOBaHUA K UBMEPEHUSIM;

- 9KCMNepTbl AOIMKHbI BbITb FOTOBbI BbIMONHUTL M3MEPEHNS C HEOBX0AUMOW TOYHOCTBIC (MPSMbIE UMW KOCBEHHLIE)
napameTpoB Hacoca, NPUMBoOAA (3NEKTPUYECKOro unv nioboro Apyroro) v SKCNyaTaumoHHbIX NapaMeTpoOB CUCTEMBI.
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C.3 OBuratenu v npmeoabl

B maHHOM pasgene onpegensioTcs Heobxogumble 3HaHUS (MPodeccuoHarbHble HaBbIKU) SKCMEePTOB B 06nacTy
XapakTepucTuK gBrratenemn, koMmneHcauum ko duumeHTa MOWHOCTHU, YaCTOTHO-PErynMpyeMbIX NpMBogoB (MexaHuyec-
KUX U SNEKTPUHECKMX) U UX BIUSIHUSA Ha paboTy LeHTPODBEXHbIX HACOCOB. DKCNePTh! AOMMKHbI XOPOLLO pa3bupaTtbes:

- B 3KCNnyaTtaunoHHbIX XapaKTepucTtukax ,quraTeneVl, BKNK4Yasa pasninyHble CXeMbl NOAKMIYEeHUsA U BapuaHThl
nycka (MnaBHbIN NYCK, 3B€34a-TPEyronbHUK, MYCK C MOMOLWbI0 YaCTOTHO-PENYNMPYEMOro NpUMBoZa Unu aBToTpaHchopMa-
Topa). Kpome TOro, SKCNepThbl AOIMKHbI MOHUMaTb B3aUMOCBA3b MeXAy KPpyTAWNUM MOMEHTOM U 4yacToTon BpaweHua, a
Takke obecneunBaTb ONTUMM3ALMIC STUX NApaMeTPOB Ansi NPaBUbHOIO BbIGOpa AgBnraTens;

- B pasnu4HbIX TMNax Nepegav, BKIovas pegykrop, PEMEHHbI NPUBOA, MMAPOMYTY U MarHUTHYH MydTY;

- B PasfMyHbIX TUNax YacTOTHO-PerynupyemMbiXx NPUBOAOR, X paboumnx napameTpax u xapakTepucTukax scdek-
TUBHOCTW;

- B thakTopax, BNusiioLLmx Ha paboTy Hacoca, CUCTEMbI U MPUBOAA. JKCNEPTL! AOIMKHbI pa3bupaTbesi B CUCTEMAX C
BbICOKUM U HW3KMM CTaTUYeCKMM Harnopom M NOHMMAaTh, KAKUM 006pa3oM Takow Hanop BrMSIET HA CKOPOCTb, C KOTOPOW
NpUBOAUTCA B JENCTBUE HACOC.

C.4 MpoBeneHne aHann3a n cocTaBlieHWe oT4yeTa

B maHHOM pasgene onpegensitotcs HeobxoguMmble 3HaHMA/MpodeccuoHarnbHble HaBblKM 3KCMEpPTOB B obnacTu
aHannaa nony4vYeHHbIX 3KCnnyaTtaynoOHHbIX OaHHbIX, (bOpMVIpOBaHVIH TormM4ecKkoro n nocrnegoBaTteribHoOro ot4eTa, uenbto
KOTOPOro ABMSIETCA onpeAeneHne BO3MOXHbLIX BAPUMAHTOB 3HeprocHepekeHns B pamkax HaCOCHOW CUCTEMbI, B COOTBET-
CTBUM C NPUIOXKEHNEM A.

- 3KcnepTbl AOMKHBI UMETh OMbIT B BLINOMHEHUU aHanuaa noslyuYeHHbIX 9KCMyaTauMoHHbIX AaHHbBIX U JOMKHbI
XOpOLWO MOHVMMaTb B3aMMOCBSI3b MeXAy pasfnyHbiMM KOMMOHEHTaMW CUCTEMbI, BKMOYasi HACoOChl, TEXHONMOMMYeckue
COCTaBrsOWME U SNEMEHTHI ynpaBneHns. K Takum JaHHbIM OTHOCSITCS XapakTepucTuku 1 paboune nokasarenu. Kpome
TOro, 9KCNEePTbl AOSMKHbI UMETb HaBbIKM OLEHKM M3MEHEHWI BO BPEMEHU U UX BIIMSIHUSI HA XapaKTePUCTUKN CUCTEMDbI;

- 3KCnepTbl 4OJMKHbI YMETb onpeaenaTbh XapakTepuCcTukn n pa60qme rnokKkasarernu, a Takke nx BlrindHne Ha NUaMmeHe-
Hue NoTpeBHOCTEN CUCTEMbI;

- BKCNepTbl AOIKHbI Brnagetb 3HaHNAMU OTHOCUTENBbHO Pa3rinyHbiX KOMMNOHEHTOB CUCTEMbl ANnA onpeaeneHns
CTeneHn nx Bo3aencTemst Ha 9OHEKTUBHOCTb CUCTEMBI;

- 9KCMepTbl AOIKHbI YMETb Oonpeaensitb B3avMOCBS3b MexAy OCHOBHbIMMU MPUHUMNAMWU perynupoBaHvsi napa-
METPOB CUCTEMbI U €€ 3HEPronoTpebneHvem.
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Mpunoxexne D
(cnpaBouHoe)

PekomeHAaLMM No BbIMUCTIUTENbHOMY o6ecneyeHUIo aHanu3a
3HeproacdeKTMBHOCTU HACOCHBIX CUCTEM

CnaBHoOW Lenblo NPUMEHEHUS] TOTO UITM MHOTO METOAA OLEHKN CUCTEMBI SIBNSIeTCs onpeaeneHue ee hakTM4eCckux
notpeGHoCTeNn, cpaBHEHME 3TUX MoKasaTernen ¢ IKCNNyaTaunmoHHbIMKM NapamMeTpamm, a Takke onpegerneHme BO3MOX-
HOCTEW COKpaLLEeHUN 3Hepro3aTpar.

Basa gaHHbIX, UCMorb3yeMast NPy BbIUUCIEHUSIX, I0M)KHA BKNIOYaTh XapakTepHble anroputmel A1 Hacoca U ABUra-
Tersl, 4TO NO3BONUT CPAaBHUTBL MMEIOLLMECS U ONTUMArbHbIE NapameTpbl.

Ucnonb3yemblh MeTOA, aHanuaa cucTeMbl JOMKeH OblTb 3a40KYMEHTUPOBAH C yKa3aHWeM MCTOUYHMKA [aHHbIX,
a Takke hopmMyn n METOAOB, MPUMEHSIEMBIX A1 NONYy4YeHNs BLIBOAOB.

B nio6om mMeToae, BHE 3aBUCMMOCTM OT NPUMEHUMbIX CPEACTB (Py4Hble pacyeTbl, Tabnuubl UM KOMNbIOTEPHbIE
nporpammel), AOMKHO yUUTLIBATLCS CrieayloLlee:

a) BblumcneHusl, NpoBoAUMBbIE B paMKax aHanusa, AOMKHbI CoAepXaTb SIBHYIO CCbINIKY HA MCTOYHWUK AAHHbIX,
MCMNONb3YyeMbIX B paMKax NPUMEHSIEMbIX anropMTMOB:

- TexHonorn4yeckue AaHHbIE:

- XapakTepuCTUKMN XUAKOCTU: Ha3BaHue, Temrnepartypa, NNoTHOCTb (OTHOCUTENbHAasi NMNOTHOCT), BA3KOCTb,
pacnonaraembifi/Tpebyembin KABUTALMOHHBIW 3anac;

- cTaTM4YeCcKuit Hanop: YpOBEHb XXUAKOCTU B MecTe 3abopa 1 B MecTe Ha3Ha4YeHus1, AaBNEHNE Ha NOBEPXHOCTb
XKMAKOCTU B MecTe 3abopa U B MecTe HasHayeHust;

- TeXHONOrn4eckme KOMNOHEHTLI: NPOM3BOAUTENL, 0603HaYeHNe, HOMUHArbHasi Pa3HOCTb AaBneHu, pabo-
Yasi pa3HOCTb JaBMNEHUN, pacxoa.

- MacnopTHble AaHHbIe:

- Hacoc: onucaHue NpoussoauTerns (Tun, paamep, KONMYeCTBO CTYNEHeN), XapakTepUCTUKU Hacoca, YacToTa
BpaLleHuns, NOCTOSHHAA MNU NepeMeHHas YacToTa BpalleHus);

- ABuvrartenb: Npov3BoaWTerNb, TUMOPa3Mep, MOLHOCTb, KONUYECTBO ha3, yacToTa, YacToTa BpalleHus,
HaNpsKeHne, TOK MPY NOMHOM HArpy3Ke, KOS OULMEHT MOWHOCTH, HOMUHaNbHEIN KM wnmn knacce s hektmBHOCTH, rapaH-
TURHbIA KM O;

- YacTOTHO-perynupyembiv npueog: nponssogutens, KN,

- perynupyouasi apMaTypa: npom3BoguTenb, MOgENb, PasMep, ONUCaHNe XapakTePUCTUK; XapaKTepuCTUKK
Nno AaBIeHNIO, HAaNpPaBIeHWIC NOTOKA; A@HHbIE N0 U3AENuIo, NPeAoCTaBNEHHbIE MPOU3BOAUTENEM.

- 3KcnnyaTauuoHHbIe NapameTpbl:

- HacocC: JaBreHue Ha BXoae, AaBlNeHne Ha BbiXoge, Nogava, HOMWHaNbHas 4acToTa BpalleHUsl, HarnopHas
XapakrepucTtuka n xapakrepuctuka Krif;

- peuratenb: Tunopaamep no FOCT IEC 60034-1, notpebnaemas MOWHOCTb, HaNPsXKEHWE Ha NIMHUW, TOK Ha
NHWK, KO3 drumneHT mowwHocTu 1 KM npy paboyeit Harpy3ke;

- vacToTHo-perynupyembivi npueog: KM npu pexxumax Harpysku;

- perynupyloas apmartypa: pacnonoxeHne apmatypbl, nepenag aasneHus.

b) OnpeaeneHue chakTnyeckoro noTpebrneHns 3HePrumn pasnNUYHbBIMN KOMMOHEHTAMK B 3aBUCUMOCTY OT pearibHbIX
YCMOBUI 3KCNNyaTaumm CucTemel.

c) OnpepgeneHne onTMMarbHbIX YCIIOBUIA 3KCNNyaTaummn CUCTEMBI, a TaKKe COOTBETCTBYIOLLErO YPOBHS NoTpe6-
NeHns  SHeprum.

d) lNepekpecTHasi NpoBepKa pe3ynbTaToB AMs NOATBEPXKASHUA TOro, YTO NoKasaTeny KonMyuecTBa SHEprum B CUC-
TeMe ¥ SHepPIrUu, NONy4eHHON CNCTEMOWN, PaBHbI.

e) OnpegeneHne BO3MOXHON 3KOHOMMUM HA OCHOBAHWUMW MONYYEHHbIX AaHHbIX U CTOMMOCTU BblpaboTkM eanHULbI
aHepruu.

30



2016

rOCT 33969

suHesod
-nukted-gy
19N81919/£Dd
19L0M-HUd®D)

19ondsu
SUMNaLOM
eg sI9HHe[]

(‘enH
BNHSHIWEN “do “o1ag) oeleg
mieAdieH | @@ n nheou 0 d doueH
BUHBEMKALIOQO | MIGHHOMTNRLMEeN
aumdodyy BUHShEHE - nMhoged
OJONOBhMHXSL | MIdnaeleLoudsed | -
a1laHdeiedeyx "
qHag0dk

eneou
Benoged

doueH
WI9H18hoBd

eheffou
KeHlahoked

Adoxoed ou

nnHegogadL

SUHOHONEN
S0WSBINXO UK
samemognod] |

eioL
eun)

suHegoAdogo
1910ged
nHawadsa

9%, UL Xeoeh

a evlogedeH

(a100HUALOOL) BUNEWdOdHN BEHALBLMHLIOLOT

1adLewedeu sniAd

(BuHahALou BUT 19HUALOOT 1I9dLawedel ULIDa ‘UOMhOLE] 91MLBNLO

‘aehAUD WwoHaniodu 8 ‘1I9HUALDOT MLrde ‘BoloisIraeLooTadu) I9dLaneden aiIgHHOUTTELBALILONE

L "3 19NNUQew 8nHERHONQ

BUHaLrgeduk
£99

eveAdieH seH

-Halrsifeduoed

/E202EBH
OJOHIIO 88L0g

(iag/g)

suHeaoduriiad | sunsu/iAiduned
S0OHHOMUT joeuneq
-neouxAaff

(n1ooHxoweos
ou ‘suLadiio 9,) wosvdu
" | mawaAdnurAsad
oureaod " _om10108
-nureooodiy h

BO0JEH
BUHOX IhULIgEL
-sduey | uoHidouoeu
0 3I9HHe

BUHALT
e000EH
BEYOBhMIOLIOHXS1
wond
/e200BH
-abiedex
BSUHEOULD

(manxagod.LHan

. SINBL1OMD
viaHWAAxes
. ou
nogaHmdou)
ol19HHe(]
EBO02BH UK

(s1anmHanndu q1mnianio) suHargeduA 1anax)

oinHeaorAdogo ou ai9HHEe]

edog.Llo oloHaursndearadu xiqHHeT 1Iafinrgel nshoged noHiderHelo denund ) — 'Jefnuurge |

‘edogLo oloHqurandeartadu xi9HHe 1I9hiurgel ushoged noHiderHeld dewundu Helfeaudu | '3 ehuurgel g

edoglo oloHauaimdearadu xiI9HHeD 1I9hnurgel nshoged denmndy

(aoHhogaedu9)
3 auHaxouud|]

31



rOCT 33969—2016

MpunoxeHne F
(cnpaBo4Hoe)

YpenbHana JHeprua

F.1 O6wmne nonoxeHus

HacocHas cuctema npegHasHaveHa ansi nepemMeLleHus onpeaeneHHoro 06bema XnakocT U3 OHOM TOYKM B Apy-
ryto (B UMPKYNALUMOHHBIX CUCTEMaX 3TU TOYKM COBMNaaatoT). MonesHon BenMUMHON ans nogcyera CTOMMOCTU NepeKaydku
ABNAESTCA yAenbHas SHeprus E, To ecTb sHeprus, Heobxoammas ans nepemeLLeHns eauHUYHoro obbema 4epes cucremy.
HaHHas BenuurHa No3BonseT NPoM3BECTN HENOCPEACTBEHHbIV pacyeT CTOMMOCTU NEPEKaYKy NPU N3BECTHOW CTOMMOCTH
3NEKTPOIHEPIUN.

MokasaTenb yaenbHON 3HEPIUY TaKKe AaeT BO3MOXHOCTb CPaBHVBATL paanyHble BapUaHTbl CUCTEM MeXAy COBOM.

B cuctemax ¢ NOCTOAHHBLIM PACXOA0M, MOXHO NErko paccyHnTaTe NokasaTernb yAeNbHOW 3HEPIUW, NCNONb3ys NpUBe-
OeHHble HUXe hopMyrbl.

YaenbHas aHeprvsa Ans CUCTEM C MOCTOSIHHBIM PACX0A40M paccHMTLIBAETCA NO criegyowen opmyne

P _Ps
E =% =2 (F.1)
v Q
rae { — Bpewms, C;
P_ — BXoaHas MOWHOCTL NprBOAA, KBT.

B cnctemax c nepemeHHbIM pacxoaom, E  sensetcs dyHKumen pacxoaa Q, noTomy AaHHas 3aBUCUMOCTb PacCcHUTbI-
BaeTCs NO-pa3HOMYy.

[napacyeTa yaenbHON SHEPruyM nCnonb3yloTCs NapameTpbl Hacoca, ABUratens u NPMBOAA NPU pa3Hbix HAarpy3kax u
CKOPOCTSIX, NPeOoCTaBIeHHbIE MPOU3BOANTEN MK 0G0OPYAOBaHNS.

Mony4eHHbIN Nokasatens E, = f{Q) 1 AaHHbIE NO HArpy3Ke CUCTEMbI CNONb3YIOTCA AN pacHeTa SKCIyaTauuoHHbIX
3atpart. PasHble KoHUrypauum cuctemMbl MOXHO CPaBHMBAaTb, UCXOASA U3 KONWYECTBA HACOCOB M Pa3nnyHbIX METOA0B
ynpaBrieHusl.

F.2 YpenbHas 3Heprva B pa3HbIX TUNAX HACOCHLIX CUCTEM

BenuunHy Hanopa Hacoca MOXHO pasgenuTb Ha cTaTMyecknii Hanop Hon notepy Hanopa Ha Tpenne H. 3amenmns
H, + H¢Ha obwuin Hanop, u npubaeve KM npueoga ans cuctem ¢ perynupyemoii 4acToTol BpaleHus], nonyyaem cne-
aylowyto dopmyny Ans BXOAHON MOLWHOCTY:

pgQ(H + Hy)

MNdrive Mimotor T]pump

P, = (F.2)

Ans cuctem 6es cTaTMHECKOro Haropa 1 cUCTemM 3aMKHYTOro koHTypa H = 0.

B Takom cnyqae, yaenbHasn SHeprusa 3aeucuT OT Nokasarens noTepb Hanopa Ha TpeHue, KOTOPLIN, B CBOKO oYepeb,
3aBUCUT OT NOTEPb B CMCTEME TpyDonpoeoaa (BKNoYasi APOCCENUpYIOWMeE KnanaHbl), a Takke oT obwen achhekTMBHOCTH
yarna npveoa-geuraTenb-Hacoc.

O6was adhheKTUBHOCTb Y3na NpuBoA-ABvraTenb-Hacoc onpegensieTcs Ans kaxaon paboyer Touku. bbino sameve-
Ho, vTto KM Hacoca ocTaeTcss NMPUMEPHO NPEXHUM B CUCTEMAX Takoro TMna rnpu M3mMeHeHUM YacToThbl BPALLEHUS], B TO
BpeMsi Kak 3OEKTUBHOCTD Y3na NpMBOA-ABUIaTe b MOXET 3HAUUTEIBbHO CHUXKATBLCS MPU CHUXKEHUW HArpy3Ku.

Ecnu ruapaennyeckan xapakTepucTnka CUCTEMbl MEHSIETCS MPU PErynupoBaHuM 3a]BUXKKOW, MeHsieTcs pabovasn
TOYKa Hacoca u, COOTBETCTBEHHO, ero K.

YaenbHasa sHeprus ansi CUCTeM CO cTaTUHECKUM HANopPoM ONnpeaensieTcs cneayolmm o6pasom:

E Pin= pg (Hs +Hy) — pgH;

< , (F.3)
Q Ndrive Mmotor npump st MNdrive Timotor T]pump

roe fHS — rimapaenuyeckuii haktTop

- HS
e S hHoH, (F.4)
MmapaBrM4eckuin hakTop onpeaenseT OTHOCUTENbHYIO BENUYMHY CTAaTUYECKOTO Hanopa CUCTEMBI.
E vMeeT MnHuManbHoe 3HaueHne pasHoe H p g B cnyJae, koraa aHavenus seex KIM pasusiotes 100 % v notepu
Ha TpeHne OTCYTCTBYIOT. ECNU B CUCTEME HE YCTaHOBIEH YaCTOTHO-PErynMpyeMbIi NPUBOA, TO Ny, = 1. BCe Nokasatenu
3HameHarens SBNATCA PYHKUMAMM pacxoaa, a ux 3Ha4eHus MOryT BapbMpOBaTLCHA B 3aBMCUMOCTY OT paboyen ToUKM.
Ecnu ncnonbayercs 4acTOTHO-PErynmpyemMbin NpuBod, paboqas Touka CmelwaeTcs BAONb paboqelt XapakTepucTukm
CHUCTEMbI.
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KMNJA Bbicokonpon3BoauTENbHOIO ABUraTerisi AEPXUTCS] HA MOCTOSIHHOM ypoBHe — okono 30 % Harpy3ku. Tem He
MeHee, CHUKeHne 3h(HEKTUBHOCTH y3ra ABUraTenb-NpUBOA MOXeT 6bITb JOBONBHO 3HAYUTENbHLIM, €CNW Harpy3ka aBura-
Tens nagaeT HWxe 75 % oT o6wwen ckopocTh. 3HameHaTerNb TAKKE MOXET paccMaTpUBaTbCA Kak 06w an a¢pHEKTUBHOCTD.

Mmapaenuueckun pakTop fy, = 1B Cny4ae OTCYTCTBUSI NOTEPb HA TPEHME.

YaenbHasa 3Heprvsa 3Ha4UMTeNbHO NOBbILAETCS, ecrny paboyas Touka cMeLLaeTca BNeBo No paboven xapakrepuctu-
Ke Hacoca B CUCTEMaX C BbICOKMM CTaTM4ECKUM HanopoM B BUAy cHuxenusi KM Hacoca, asuratens v npueoaa.

B cuctemax ¢ BbICOKMM CTaTUYECKMM HanopomM, yaenbHas 3Hepivs pacteT Npyu OTHOCUTENBbHO YMEPEHHOM CHUXEHUN
4acToThl BpalWeHust Hacoca. B Takux cucremax, 06nacte npUMEHMMOCTHU YaCTOTHO-PErynupyemoro Nnpueoga MoxeT 6b1Tb
yBenuyeHa, ecnupaboyan xapakrepucrmka cucteMbl M paboyas xapakrepucTmka Hacoca npu ero paboTe Ha HOMUHaNbLHOW
yacToTe BpaweHusi 6yayT nepecekaTbcs crnpasa oT Touku ontumansHoro KM Hacoca.

Ins pacyeta cToMMOCTH paboTbl MO NEPEKAUMBAHUIO XXUAKOCTH, NMOKa3aTenb yaenbHOW S3HEPrun paccunTbiBaeTCst
Ansl BCeX TOYEK XapaKTePUCTUKN CUCTEMbI UIU ATS psiga 3HaveHui pacxoaa. [ononHme 3Tn gaHHble rpatuKoM Harpy3ku
CUCTEMbI, MOXHO OnpeaenuTe CTOMMOCTb paboTbl MO NepeKkaunBaHuIo.

Ha pucyHke F.1 nokasaHa yaenbHas sHeprus Kak (oyHKUMA 4acToThl BpaLLeHUs poTopa Hacoca Ans TPex pasinyHbIX
XapaKTepPUCTUK CUCTEMbI B 3aBUCMMOCTM OT TOrO, NPUCYTCTBYET NN B CUCTEME CTAaTUYECKUI HaMNop M UCNOonNb3yeTcsl nu
YaCTOTHO-PerynMpyeMbi NPUBOA.

MoTeHuuan 3koOHOMUKU AOBONBLHO BOMNBLION NPU HU3KOM CTaTUYECKOM Hanope. Y HanpoTuB, HU3KUM ANA CUCTEM C
BbICOKMM CTaTUYECKUM HanopoM.

Ecnu yactoTta BpaweHns AOCTaTOYHO HU3Kasi, TO yAernbHasi 3Heprust 6yaeTt cTpemnTbes K GeCckOHe4HOCTU npu
paboTe Hacoca B OKPECTHOCTU TOUKU, COOTBETCTBYIOLLEN paboTe Hacoca NPy 3aKpPbITON 3aBUXKE.

EZhAA B C Hi A
B
C
D \
100 % PS Q
a) YoenbHasA SHeprus Kak PyHKLWA b) Xapakrepuctuka cuctembl

4YacToThl BpaLLEeHUA Hacoca

A — cTaTu4eckuin Hanop OTCYTCTBYET; €CTh NOTEPU HANopa Ha TpeHue; B — ymepeHHbIW cTaTudeckuii Hanop; C — BbICOKUIA cTaTU4ec-
Kuii Hanop; D — cuctema ABYXNO3UMLMOHHOIO perynnpoBaHum (BKI/Bbikn); PS — oTHOCUTENbHasA YacToTa BpalleHusl Hacoca

PucyHok F.1 — YpgenbHasi 3Heprus kak oyHKUMSI CKOPOCTU Hacoca ANns pasnuyHbiX XapaKTepucTUK CUCTEMbI

B cnyyae npumeHeHus gpoccenvpoBaHusi, paboyas Touka CMELLAeTCsi BNEBO NO XapaKTepUCTUKE HAcoCa, CM. PUCY-
HOKF.2.

BepTukanbHble NMHUMKM Ha pucyHKe F.2 nokasbiBaloT NOTepu Ha APOCCENMPOBAHNE.

YpaenbHasi 3Heprusi paccymTbiBaeTCs Ans kaxagon pabouein Touku. [Ana 3T1oro Heo6xoaUMO NoAenuTb BXOAHYIO
MOLLHOCTb ABUraTens Ha nokasarenb pacxoaa. E; 6bICTPO pacTeT Npn CHWKEHWN pacxoaa — CM. NyHKTUPHYIO NIUHUIO Ha
pucyHke F.3.

B cucteme ¢ gpoccenupoBaHueM, yaernbHasi SHEPIUS UMEeT XapakKTepuUCTUKU, COOTBETCTBYIOWME MYHKTUPHOW
nvHUM Ha pucyHke F.3. YgenbHas aHeprusa B HACOCHOW CUCTEME C PeryrMpyemMoi CKOPOCTbIO MOXET ObITh BhilE, YEM B
cncTeme ¢ ABYXNO3ULMOHHBIM perynupoBaHueM (BKN/BbIKI) U CO CTAaTUUECKUM HANopoOM, HO HUXKe, YeM B CUCTEME C APOC-
CenMpoBaHNEM, 4TO BEAET K 3KOHOMUM SHEPTUMN.
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HA

of

1 — CHWXEeHWe AaBneHus B pe3ynbTaTte ApOoCcCenvMpoBaHUst 3afBUXKM

Pucyrok F.2 — lMpumepsbl ypoBHS pacxoga npy ApoCccenvpoBaHny 3aBUXKKN

Q

1 — cucrtema ¢ gpoccenvpoBaHnem; 2 — cuctema ¢ perynupyemoin CKOPOCTbIO U HE3HAYUTENBHBLIM CTaTUHECKUM HAnopoM;
3 — cucrtema ¢ ABYXNO3MLMOHHBIM PErynupoBaHmem (BKN/BoIkn)

MprvmedyaHne—lpumeHeHne 4YaCcCTOTHO-PErynMpPyeMoro NPUBoOAa NOBbIWAET 3HEProadPEeKTUBHOCT.

PucyHok F.3 — CpaBHeHue gpoccenbHoro perynupoBaHms
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MpunoxeHue G
(cnpaBo4HoOe)

U36bITOYHaA MOLLHOCTbL HACOCHOW CUCTEMBbI

G.1 O6wwme nonoxeHnsa

N36bITOYHaA MOLLHOCTE — STO NoKasaTerb, KOTOPbIA MOXET NCMNONb30BaTLCA AN onpeaeneHnsa HedaddEKTUBHBIX
(v HeHageXHbIX) HaCOCHbIX CUCTEM, A5 nogbopa HAaCOCOB U METOAOB YNPaBMeHUs, a Takke ANs BbIABNEHUS N3INNLLKOB
I'IO,D.BO,D,VIMOVI MOLWHOCTH, 3aNOXeHHbIX Npu nNpoekTupoBaHMM HaACOCHbLIX CUCTEM, HTO NO3BONUT obecneunTtb BbICOKYO
3P PEKTUBHOCTL, HAAEXKHOCTb U NPOAOIKNTENBHOCTL PaboTsl 060pyAcBaHUS BO BCeM paboyem ananasoHe.
MuapaBnuyeckas MOLLHOCTb P, paccunTbiBaeTcs no popmyne?)

_PgQ(H +Hy) (G.1)
w 36-10%

rae p — NNOTHOCTb, Kr/MS;
Q — nopava, m3/y;
g — yckopeHue ceo6oaHoro nagexus (9,81 m/c?);
Hy — cratuyeckuii Hanop, m;
H;— notepw Hanopa Ha TpeHue, M.
MowHocTb Ha Bany Hacoca P, (kBT) paccuutbiBaeTcst no hopmyne

P, = P—W (G.2)
Mp
rae m, — KMA nacoca.
N36b1TouHan MOWHOCTL, (KBT) paccunTbiBaeTcs no hopmyne
P,=(1- n)P,=P,—P,, (G.3)

G.2 BbiBoabl

G.2.1 YemHmKe MOLWHOCTL Ha Bany Hacoca (P,), Npy 0AUHAKOBOM 3Ha4EHUN TMAPAaBNNYECKON MOWHOCTY (Py), Tem
HIDKE 3Ha4eHne N36bITOYHON MOLLIHOCTU, YTO NO3BONAET NPOANNTL CPOK CNyXObl HACOCa U CHM3NTL 3HepronoTpebnexne.

G.2.2 Yewmebiwe KIM[] Hacoca, TeM Huxe 3HaYeHne N36bITOHHON MOLHOCTH, HTO NO3BONAET NPOANUTL CPOK CNYX6bI
Hacoca u CHU3UTb SHepronoTpebnexune.

G.2.3 Yem Huxe noTepu AnHaMU4eckoro Hanopa (Hy) B cucteme, Tem HKe 3HaueHne n3GbITOUHON MOLLHOCTH, YTO
NoO3BOMSET NPOANUTL CPOK CNy>KObl HACOCA N CHU3NTL 3HepronoTpebnexue.

BeiBogbl G.3.1—G.3.3 Heo6x0aMMO yunThiBaTE NPU OLEHKe 3¢hHEKTUBHOCTU M HAAEKHOCTU HACOCHOW CUCTEMBI.

G.3 3aBucummoOCTb YPOBHA BMOpauum oT nokasatensa n3bbITOMHON MOLWHOCTH

Ha pucyHke G.1 nokasaHbl ypOBHM BUGpaLmMn B HACOCE AN NepeKkayku KEPOCMHa NPU PasnNUYHbIX 3HAUEHUSX N36bI-
TOYHOWN MOLLHOCTM, paccyYUTaHHbIe ANs Kaxaoro ycnoeus no dopmyne (G.1).

C pocToM u3bbITOYHOM MOLWHOCTH, BO3pacTaeT n Bubpauus. MNpu HU3KOM ypoBHE NapasuTHON MOWHOCTH, BUBpauns
HapacTaeT meaneHHen. CBepx onpeaeneHHoro npegena, Bubpaumns HaYMHaeT aCUMNTOTUHECKUI POCT.

Takow acMMNTOTUYECKUI POCT MOXET BO3HUKHYTL NM60 Npn 04eHb HU3KOM YPOBHE pacxoaa (M3-3a peLmpKynsauun),
nn60o Npu 04YeHb BLICOKOM YPOBHE pacxoga (U3-3a KaBurauum).

9 Yucnernsill kKoaguyuerm, pasHaill 3,6 - 108 nosensemcs us-3a UCHONL308aHUS HECMaHOaPMHbBIX PA3MEPHOC-
meli husUYECcKUX 8eNUYUH, BXOOALLUX 8 8bIPAXeHUE.
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1 — n3bbITOYHAs MOLLHOCTL; 2 — BUBPOCKOPOCTL

PucyHok G.1 — lMNpuvmMep 3aBUCUMOCTU YPOBHEN BUBPaLIMM OT 3HAYEHUS N3ObITOUHON MOLLHOCTH
B CMCTEeMe C HU3KMM CTaTUHECKMM Hanopom

G.4 3aBucumocCTb NokasaTensi cpegHen HapaboOTKOM Ha OTKa3 OT YPOBHA M3GLITOYHON MOLIHOCTU B
HacoCHOM cucTeme

C npakTu4eckom TOUKM 3peHus, LLenecoobpasHo 3KCnyaTMpoBaTh Hacoc B AnanasoHe Ao +20 % oT onTuMarnbHOro
3HaYeHWs1 Nogaydu, 4YTo NO3BONMT AOOUTHCS BLICOKON 3MEKTVBHOCTU 1 YBEINTMYEHNSI BPpeMeHN HapaboTku Ha oTka3. Kak
npaBuno, MakcumarnbHble 3Ha4eHusi U30bITOYHON MOLLHOCTU BO3HKKAIOT Npu paboTe cebiwwe 110 % onTumanbHOM nogavn.
Hacocu cuctema ynpaeneHus 4OMKHbI NOAMpaTecs Takmm 06pasom, 4Tobbl obecneunts 6ecnepeboinHyio paboty Hacoca
6e3 nepexoa ykazaHHOro 3HaYeHusl.

B 6onbwmHCcTBE Cnyyvaes, Takasi 3a4aqva He Bbl3biIBaeT CNOXHOCTEN, €CNIU NPUMEHSATL PEryNMPOBaHNe 4YacToTbl Bpa-
weHus. B cnyyae ecnu ncnons3oBaHne 4acTOTHO-PerynMpyeMoro NpMeoAa He pekoMeHaoBaHo, BbIGOp Hacoca, pacyeT-
HbI pexum paboTbl KOTOPOro Ha rpaduke HaxoguTCA cnpasa OT ToYkW ontumanbHoro KMp, — xopowwmii BapuaHTt
CHUXEHUS 3Ha4YeHUI N36bITOYHON MOLLHOCTM NpK paboTe Ha Manbix nogadax.

MprvmedyaHwune—3Han 3HadeHne U3DbITOYHON MOLWHOCTU, MOXHO 3apaHee, 40 TOro kak byaert BbiGpaHo
obopyaoBaHve U MeTOoAbl YNpaBneHus, NpPeackasath CTENEHb HArPy)XeHHOCTU HACOCHOW CUMCTEMbl BO Bcem pabovem
AnanasoHe, KoTopas UMeeT NPsSIMoe BINsIHME Ha ypOBEHb 3HeproathheKTUBHOCTH.
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Mpunoxenne H
(cnpaBo4Hoe)

Mokasatenb a)cheKTUBHOCTU HACOCHON CUCTEMBI

H.1 O6wune nonoxeHus

rocT 33969—2016

Mokasatenb 3hPeKTUBHOCTU HACOCHOW CUCTEMBI NpeacTaBnsAeTcs COBON OPUEHTUPOBOYHYIO NEPBUYHYIO OLIEHKY

3P HEKTUBHOCTU HACOCHOW CUCTEMBI.

Mpumep nokasaTtens achpekTMBHOCTY NpuBedeH B H.2 (Ha npumepe BoAab!). AHaNOrMYHble NokasaTenu MoryT 6biTe

BbIBEEHbI A1 APYIYX BULOB XUAKOCTU.

MokasaTenb adhdeKTMBHOCTU NpeacTaenseT cobon uncro ot 0 go 100, o6o3Haqawee KoNU4YecTBo 3HepPrun, Heo6-

XOAMMOE HaCOCHON cucTeme,

Hanpumep, ecnv B pesynbTaTte pac4eToB 6bln NoNyyeH nokasatene 36, 370 03HavaeT, 4To Ha kaxasle 100 eanHny,
nogaBaeMor 3Heprum Heo6xoaMMbIMU ABNAOTCH TONbKO 36, a ocTanbHble 64 — nuwHKe.

MokasaTenb ahPeKTMBHOCTU MOXKET GbITb MPUMEHNM K:

- HACOCHbIM CUCTEMAaM OTKPbITOIO U 3aMKHYTOrO TUNa;

- nobomy TNy HacocoB (LeHTPOoBEXHbIE UMK NOPLUHEBLIE);
- NoboMy KONMYeCTBY YCTaHOBMEHHbIX HACOCOB.

Moka3zaTtenb 9PEPEKTUBHOCTY CUCTEMBI MOXXHO PACCUMTaTh ANA ABYX CMY4Yaes:
- MIHOBEHHbIE NOKAa3aHUsl — MO3BOSIAIOT PACCHUTATb 3HAYEHNE 3PPHEKTUBHOCTU B MOMEHT N3MEPEHUs;
- OCpeAHEeHHbIe MoKa3aHust — MO3BOSISAIT paccunTarb 3HaveHne 3p@PEeKTUBHOCTU HAcoca NPU M3MEHSIIOLMNXCS

YCIOBUSIX 3KCMIyaTauum 3a onpeaeneHHbin nepuog BpeMeHn.

H.2 PacueTnokazatens 3chhpeKTMBHOCTM HACOCHOW CUCTEMbI

H.2.1 BtabnuueH.1 npuBeaeHsbl YncneHHble v 6ykBeHHble 0603HaYeHUs, UCNONb3yeMble sl pacyeTa nokasartens

achbbekTnBHOCTU.

Tab6nwnuya H.1—YucneHHble 1 bykBeHHbIE 0603HAYEHUS, UCMONb3yeMble ANs pacyeTa nokasarens apeKTMBHOCTA

MNapameTp O60o3HaveHne Epuruuel CH
MokasaTtenb ahHEKTUBHOCTU HACOCHONW CUCTEMBI Yo —
Pacxog oT mecTa 3abopa 4o MecTa Ha3HaveHUs Q nic
CraTtnyeckuii Hanop (pasHoOCTb BbICOT OT MecTa 3abopa XuakocTn 4o mec- H M
Ta HasHa4eHus) ¢
XapakTepHasi ArnvHa (Cambli KOPOTKUI FOPU3OHTarbHbIN OTPE30K paccTo- L M
AHWA Mexay mecTom 3abopa 1 MecToM HasHaueHus)
OTHOCUTENBbHAasA ANUHa Ly —
MoTepu Ha o6opyaoBaHum AH M
BxogHas MOLWHOCTL YCTaHOBKM (3MeKTpuyeckasi MOLHOCTL HACOCHOM p BT
CUCTEMbI B MOMEHT U3MepeHUst) ¢
O6bem, NepekavaHHbIVi OT MecTa 3abopa 40 MecTa HasHaueHus 3a onpe- Y v
AeneHHbIV Nepuog BpemMeHn
3artparbl SNeKTPOSHEPIUM Ha cUCTEMY E. KBT -y

H.2.2 MrHoBeHHOE 3HavYeHne 3hdEKTVBHOCTU HACOCHON CUCTEMBI Y} MOXHO paccunTaTh rno dopmynam

_ KQ(H, +LIL, + AH),
Y, = = :
e
L, =433 QP

roe K, =1,25.

H.2.3 OcpegHenHoe aHaveHne 3 eKTVBHOCTN HACOCHO CUCTEMBI Y, MOXHO paccumTarhb o copmyne

y = KV(H, + LIL, + AH)
0~ E !
e
rae K, =0,35.

(H.1)

(H.2)

(H.3)
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lMpumeyaHue—B crniyyae pacyema rnokaszamerns 3HepzoaghgpekmusHocmu Ons 3aMKHymol HacocHol
cucmemsi cnedyem nipousgecmu pacyem rno coomgemcemayrouwum ¢popmynam (H. 1)—(H.3), npuHsas e kayecmeae L muHu-
MarnbsHoe paccmosiHue 8801k KOHMypa om ebixoda 8o exoda 8 Hacoc.

H.3 TonkoBaHue Nony4YeHHbIX pe3ynbLTaTOB

Hu3koe 3HaueHue nokasaTens 3HeproaPdEKTUBHOCTM CBUAETENBCTBYET O BO3MOXHON NpoGrieme B HACOCHOW CUC-
Teme, B CBSA3M C YEM PEKOMEHAYETCSI IPOBECTU HEOGXOAMMbIE MEPONPUSITUS 1151 BbISBITEHUS CNEAyoWMX NOTEHUNanbHbIX
npoGnem:

- HEeCOOTBETCTBUE NapameTPOB HAcoca NOTPeBHOCTSIM CUCTEMBI;

- paboTaHacoca Ha 3HaYUTErNbHOM yAarneHum oT Toukn onTumarnsHoro KMu;

- BbICOKas BA3KOCTb cpeabl B Tpy6onpoeoae;

- HeJOoCTaTOYHOE Ka4eCTBO PeryriMpoBaHus;

- 3Hau4WTElNbHbIW M3HOC HACOCa;

- 3acopeHune Tpybonpoeoaa/3anopHon apMaTypbl/CoeUHNTENBHbIX 3NIEMEHTOB.

BHaveHue nokazamens s3Hep203hPEeKMUBHOCMU, HUXE KOMOPO20 coomaemcmsyrowiasl eMy cucmema Hyxxoaem-
cs 8 MOOGepHU3ayuu, oripedensemcs y4acmHukamu aKkcriepmHodl 2pynisl omoensHO 0119 KaxX0020 KOHKPEMHO20 CryYas.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBeaieHUA 0 COOTBETCTBUU CCbITOUYHbIX MeXrocygapCtBeHHbIX CTaHOAPTOB
MeXxayHapoaHbIM CTaHAapTamM, MICNONMb30BaHHBIM B KaveCTBe CCbhbINTOYHbIX
B NpUMeHAeMOM MeXAYyHapOoOHOM CTaHOapTe

Tabnwuya JAA

O603HaYeHUe CChINOYHOTO CrteneHb

OB603HaYeHNE Y HAMMEHOBAHWE CCbINOYHOrO MEXAYHAPOAHOro CTaHaapTa
MEXTOCyAapCTBEHHOrO CTaHAapTa | COOTBETCTBUSA

FOCT ISO 17769-1—2014 IDT ISO 17769-1—2012 (Hacocb! 1 yCTaHOBKM XMAKOCTHbIE. O6Llme Tep-
MWHBbI, Onpegenenusi, BeNMunHbl, bykBeHHble 0603HavYeHusi  eanHu-
ubl. Yactb 1. XKugkocTHble Hacochl)

FOCT ISO 17769-2—2015 IDT ISO 17769-2:2012 (Hacocbl 1 ycTaHOBKM XnakocTHble. O6wme Tep-
MWHBbI, Onpegenenusi, BeNMunHbl, bykeBeHHble 0603HaYeHusi  eanHu-
ubl. Yactb 2. HacocHble cuctemsl)

FOCT IEC 60034-1—2014 IDT IEC 60034-1(2010) (MawwuHbl SneKkTpuYeckue BpaLLaloLWmecs.
YacTtb 1. HomMyHanbHble 3Ha4YeHVs1 NapamMeTpoB U SKCMNyaTaunoH-
Hble XapaKTepUCTUKN)

MpwmedaHune— B HacToAwel Tabnuue NCnonb3oBaHbl Crieayiowne YCroBHble 0603HauYeHUsl CTENEHN COOT-
BETCTBUS CTAHAapPTOB:

- IDT — ngeHTUYHbIE CTAHAAPThI.
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